mojo'r 


UAiUltA.. 


With  this  issue,  as  a  Supplement 


OPERATING  STATISTICS  OF  174  LARGE  SYSTEMS 


» 


III s  I n  p rocess i iig 


A  LARGE  UTILITY  in  a  r(v>ii(l('ntial  an^a  rniiiul  that  smoko 
from  the  stacks  w  as  tlireatoiiinfi company  <roo<l-vvill  throii^h- 
ont  the  commnnity.  eston  Indicatiii};  Alarms  wore  in¬ 
stalled,  and  the  smok(‘  niiisanee  hanished.  Tn  addition, 
they  now’  have  a  far  more  effieicmtly  operated  hoih'r  plant. 


A  LARGE  PROCESSING  PLANT  eliminated  the  fire  hazard 
in  dryinj:  fibre  products,  with  the  Weston  Indieatin<r 
Alarm.  The  presi'iiee  of  smoke  in  the  air  duets  leadiiifi 
from  the  lar<re  continuous  dryers  is  immeiliately  detected, 
and  adequate  warnin<i  provided. 


A  SMALL  MANUFACTURER  was  forced  to  o|>erate  a  few 
percent  helow  the  optimum  level  during  night  shifts  as  a 
safety  factor  against  rapid  soot  formation.  A  W  eston  Tndi- 
cating  Alarm  was  installed,  and  the  hurners  now  are 
adjusted  to  give  a  peak  jiercentage. 


Large  jilant  or  small,  the  W  eston  Indicating  Alarm  can  cut 
costs  and  increase  efficiency  in  the  hoiler  room  .  .  as  a 
safety  ilevice  ...  or  in  processes  or  equipment  where  it  is 
essential  to  detect  the  presence  or  control  the  concentration 
of  fumes  or  vapors.  A  bulletin  is  available,  giving  comph  te 
data.  W  rite  for  your  copy. . .  W  eston  Klectrical  Instrument 
Corporation,  578  Frelinghuysen  Avenue,  Newark,  N.  J. 


TIIK  MOOKI-  7»K  IMIICATINC,  AI.ARM  eilliuoys  the  Ilfe-lime 
eston  *PUOTROMr.  (photoeleelric)  (]ell.  and  W  eslon  re¬ 
lays.  Cell  and  liplit  souree  ran  l»e  inonnted  wherever 
required.  ISo  umpliiicatiou  needed.  Coinpael,  easy  to  install. 


♦  PHOIMOM4  H  rvf:i»lrrvit  inuivtnark  tlrsiunntint:  //n- 

vl4*rlru  rvlln  nnti  photm*lvt  trie  dwirvn  mimujm  turnl  vxt  'ii’ 
tively  hy  The  M  rston  TJeetrical  instrument  i.orporation. 
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Table  I — Data  on  Output  and  Pe 

ini 


Public  utility,  lighting,  power  and  electric  railw 


Company  or  System* 


System 
Peak  Load 
(30-Minute) 
Incl.  Purchased 
Energy 
Kw, 

(See  Note  a) 

(3) 


I  United  States 

I  Niagara  Hudson  Power  Corporation  (C) . 

!  Consolidated  Gas  Co.  of  N.  Y.  Elec.  Cos.  Affil.  With  The  (//).. 
ji  Pacific  Gas  and  Electric  Company . 

II  Commonwealth  Edison  Company . 

I';  American  Gas  and  Electric  Company  Interconnected  System*. 


Philadelphia  Electric  Company  System . 

Southern  California  Edison  Company  Ltd . 

The  Detroit  Edison  Company . 

Public  Service  Electric  and  Gas  Company  (N.  J.). 
New  England  Power  Association  and  Sub.  Cos. . . 


Portland  General  Electric  Company . (o) 

Louisiana  Power  &  Light  Company . (o) 

Utah  Power  &  p'ght  (’onipany .  . (o) 

Virginia  Electric  and  Power  Company . 

Houston  Lighting  &  Power  Company . (o) 


California  Oregon  Power  Company . 

Hetch  Hereby  Water  Supply,  Power  Division  (San  Francisco) . 

Oklahoma  Gas  &  Electric  Co . (m) 

New  York  State  Elec.  &  Gas  Corp.  Group  (Assoc.  CL  &  E.  System) ....  (o) 
The  Toledo  Edison  Company . 


Northern  Indiana  Public  Service  Company . 

Constituent  Utility  Companies  of  W'estern  Mass.  Cos. 

Central  Maine  Power  Company . 

The  Ohio  Public  Service  Company . 

1  exas  Power  &  Light  Company . 


Peak  Load 
on 

Generator 

Stations 

(30-Minute) 

Kw. 

(See  Note  a) 

(4) 


Output 
for  Year 
(Including 


System 
Peak  Load 
(30-Minute) 


Purchased  Incl.  Purchased 


Energy) 

Kw.-Hr. 


Energy 

Kw. 

(See  Note  a) 

(6) 


(o) 

1,155,400 

(o) 

1,019,600 

7,063,367,862 

(o) 

1,307,000 

1,231,000 

5,493,400,000 

857,900 

4,463,309,951 

953,000 

577,000 

4,191,045,000 

(o) 

733,000 

(o) 

733,000 

3,819,332,352 

(o) 

745,000 

561,900 

557,200 

526.600 

498.600 


746,000 

560,000 

554,000 

510,000 

421,500 


3,210,338,623 

3,139,306,603 

2,534,561,100 

2,269,424,555 

2,188,886,998 


The  West  Penn  Electric  Co.  &  Sub.  Co’s . .■  ••  •. . 

Union  Electric  Light  &  Power  Co.  (Mo.)  and  Subsidiaries* . (m) 

Alabama  Power  Company . (o) 

Duke  Power  Company . (m) 

Public  Service  Company  of  Northern  Illinois . 


374,784  (o) 
389,548  . .  . . 
408,120  (o) 
440,000  (m) 
193,531  (;•) 


370,300 


406,200 

354,000 

234,272 


2,068,152,932 
2,009,565,810 
1,942,585,912 
1,792,1  11,249 
1,696,756,840 


Pennsylvania  Power  &  Light  Company . (o) 

The  Cleveland  Electric  Illuminating  Company . 

Georgia  Power  Company . (o) 

Pennsylvania  Water  &  Power  Co.  and  Safe  Harbor  W.  P.  Corp.  (/)....  (o) 
Duquesne  Light  Company . (ni) 


304,800  .... 
333,782 
325,909  (o) 
328,500  (o) 
295,000  (m) 


333,782 

286,640 

328,500 

295,000 


1,522,748,500 

1,457,969,255 

1,445,556,056 

1,429,694,400 

1,403,252,940 


Super-Power  Company  of  Illinois . 

Montana  Power  Company . . . . (o) 

Columbia  Gas  &  Electric  Corporation  and  Subsidiary  Cos . 

Consumers  Power  Company . (o) 

The  Edison  Electric  Illuminating  Company  of  Boston . (m) 


225,000 
203,400  . .  . . 
308,530  .  .  . . 
281,878  (o) 
321,842  (m) 


225,000 


257,531 

251,000 


1,346,251,000 

1,292,318,000 

1,252,490,212 

1,233,811,914 

1,224,562,906 


The  Milwaul'“e  Electric  Ry.  &  Light  Co.  and  Affil.  Cos.* . |(m) 

Chicago  DistiiCt  Electric  Generating  Corporation . | 

Consolidated  Gas  Electric  Light  &  Power  Co.  of  Baltimore . |(e) 

Northern  States  Power  Company . |(w) 

Carolina  Power  &  Light  Company . (o) 


262,718  ... 
196,776 
244,300  (o) 
243,534  ... 
237,360  ... 


196.776 

102,500 


1,210,496,055 
1,168,934,000 
g  1,113,560,084 
1,098,471,563 
1,059,547,400 


Puget  Sound  Power  &  Light  Company . (m) 

Ohio  Edison  Company . (o) 

Washington  Water  Power  Company  (The) . (o) 

City  of  Los  Angeles,  Bureau  of  Power  &  Light . 

Associated  Gas  Sc  Elec.  System  (Eastern  Pa.  Sc  N.J.  Group) . (o) 


205,435  (m) 
179,600  (o) 
170,720  .... 
183,200 
170,400  (o) 


202,635 

174,500 


108,300 

153,200 


914,812,000 

876,899,592 

854,380,000 

798,261,643 

795,377,813 


The  Tennessee  Electric  Power  Company . (o) 

Potomac  Electric  Power  Company* . (w) 

Kansas  City  Power  Sc  Light  Company . (c) 

Public  Service  Company  of  Indiana  (L) . 

The  Connecticut  Light  Sc  Power  Company* . (o) 


152,900  (o) 
169,000  ... 
132,400  (f) 
131,870 
137,053  ... 


129,900 

108,700 


782,935,160 

725,463,909 

652,654,977 

642,607,543 

632,021,404 


130,000  (o) 
105,428  ... 
11\160  .. 
110,500  ... 
99,800  ... 


128,000 


583,071,000 

572,219,000 

564,307,000 

531,014,980 

517,942,000 


98.950 
83,700 
97,689  (m) 
88,552  (o) 
98,000 


515,252,331 

507,977,590 

507,655,960 

505,251,769 

492,963,903 


88,016 

85,600 

89,640 

104,500 

89,200 


463,600,194 

460,014,000 

459,905,610 

453,088,903 

448,880,000 


1,098,900 

1,224,000 

827,800 

892,000 

628,000 


675,000 

516,300 

481,800 

489.700 

472.700 


320,309 

348,220 

391,340 

410,000 

182,605 


310,000 

307,828 

282,500 

293,900 

270,000 


223.500 

169.500 
257,860 
221,330 
288,545 


227,410 

199,536 

209,600 

225,448 

239,720 


192,568 

163,000 

143,420 

171,300 

148,400 


130,000 

164,000 

126,200 

120,900 

116,716 


118,000 

106,377 

95,510 

102,900 

90,000 
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eak  Load  of  Largest  Generating  and  Di 
North  America,  1928 — 1935 

ilway  systems  in  the  United  States,  Canada  and  Mexico  having  output  in  excess  of  100,000,000  kw.-hr.  during  1935  or  earlier  yei 


for  Year 
(Including 
Purchased 


Kw.-Hr. 


Peak  Load 
(30-Minute) 
Inch  Purchased 
Energy 
Kw. 

(See  Note  a) 


Peak  Load 
on 

Generator 

Stations 

(30-Minute) 

Kw. 

(See  Note  a) 


for  Year 
including 
Purchased 


Kw.-Hr. 


5,968,613,505 
5,015,100,000 
4,048,123,590 
3,801,321,000 


Peak  Load 
(30-Minute) 
Inch  Purchased 
Energy 
Kw. 

(See  Note  a) 


2,946,680,745 
2,772,640,491 
1,908,671,712 
2,038,096,250  , 
2,011,436,299  (o) 

1,657,437,659  '(o) 

1,696,604,921 

1,601,049,505 

1,765,737,132 

1,519,982,344 

1,402,223,178  (o) 
1,240,542,167 
1,252,193,279  (o) 
1,314,265,000  |(o) 
1,211,956,122 

1,246,053,446 

889,321,000 

1,045,236,270 

928,828,246 

1,073,311,339 

974,871,307 
1,042,475,756 
g)  897,675,028  (o) 
963,928,433 
966,328,322  (o) 

788,481,852 
715,770,350  (o) 
634,984,182 
712,102,112 
713,137,805  (o) 

575,047,467 
562,432,866 
596,988,080 
530,805,379 
557,824,571  (o) 

496,188,200  (o' 
530,645,000 
476.411,5)7 
506,712,794 
442,468,000  (o) 


478,306,895 
469,418,170 
429,121,897 
437,172,115 
412  111,501 

403,796,004 

412,011,000 

405,825,340 

408,607,809 

482,671,000 


Peak  Load 
on 

Generator 

Stations 

(30-Minute) 

Kw. 

(See  Note  a) 
(12) 


923,368  (o) 
1,189,400 
728.900  . .  . 
855,000 


516,500 

420.300  .. 

456.100 

467.300  .. 

260,971  .. 
329,506  .. 
389,120 

405.400 
173,470  (;•) 

281.600  (o) 

283.900  .. 
275,660  (o) 

222.100  (o) 

245,000 

237.600 
119,700 

249.900  .. 
237,343 
265,563 

231,969  .. 
190,848 

180.400  (o) 
204,461  .. 

208.600  (o) 

177,255 
153,000  (o) 
128.135 

167.400 
143,860  (o) 

145,740 
137,000 
128,200  .. 
116,980  .. 
114,425  .. 

108.300  (o) 
112,988 
103,710 
104,200 

82.600  (o) 

84.700 

83.600 
83,152  .. 
74,500  (o) 
95,400  (oj 

72.600 

76.700  .. 
85,750  .. 
90,300  (o) 

102,540  (oj 


Output 
for  Year 
(Including 
Purchased 
F.nergy) 
Kw.-Hr. 


||  System 

Peak  Load 
i!  (30-Minute) 
iincl.  Purchased 

i  Energy 

ii 

i|  (See  Note  a) 
04) 


89,500  (o) 
107,030  (o) 


322.000 

195,545 

231,200 


126,500 

289,000 

231.800 

145,700 


231,210 


191,232 

162,500 

171,366 


152.420 

84,700 

151,870 


1 30,000 

"46,775 


130,400 

96.151 

100,500 


5.911.4 

5.138.2 

4.558.5 

4.226.2 


MuSfMvar, 

•1' 

' 

85,100 

'o) . yr,666 


54 

55 


1  he  Ohio  Public  Service  Company 
Texas  Power  &  Light  Company. .  . 


86,600 


453,088,903  95,000 

448,880,000  (o)  91,000 
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L  Output  and  Peak  Load  of  Largest  Ge 

in  North  America,  1928— 


Public  utility,  lighting,  power  and  electric  railway  systems  in  the  United  States,  Canada  and  Mexico  having  output  in  exc 


1 

i 

1934 

1933 

1932 

System 

Pt 

‘ak  Load 

Output 

System 

Output 

System 

Peak  Load 

Output  1 

System 

Peak  Load 

Output 

1 

Peak  Load 

on 

for  Year 

Peak  Load 

for  Year 

Peak  Load 

on 

for  Year 

P 

eak  Load 

on 

for  Year 

1 

( 30-Minute) 

Generator 

(Including 

(30-Minute) 

(Including 

(30-Minute) 

Generator 

(Including 

(30-Minute) 

Generator 

(Including 

Incl 

Purchased 

.  Stations 

Purchased 

Incl. 

Purchased 

Purchased 

Incl.  Purchased 

Stations 

Purchased 

Incl 

Purchased 

Stations 

Purchased 

• 

Knergy 

(30-Minute) 

PInergy) 

Energy 

Energy) 

Energy 

(30-Minute) 

Energy) 

Energy 

(30‘Minute) 

Energy) 

K.W. 

Kw. 

Kw.-Hr. 

Kw. 

Kw.-Hr. 

Kw. 

Kw. 

Kw.-Hr.  1 

Kw. 

Kw. 

Kw.-Hr. 

(See  Note  a) 

(See  Note  a) 

(See  Note  a) 

(See  Note  a) 

(See  Note  a) 

(S 

ee  Note  a) 

(See  Note  a) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(o) 

1,155,400 

(o) 

1,019,600 

7,063,367,862 

(o) 

1,098,900 

6,393,718,637  ' 

1,046,700 

(o) 

823,300 

5,968,613,505 

(o) 

923,368 

(o) 

5.378.434.187 

1,307.000 

1,231,000 

5,493,400,000 

1,224,000 

5,278,800,000  i 

1,176,000 

1,104,000 

5,015,100,000 

1,189,400 

1,189,400 

857,900 

4,463,309,951 

827,800 

4,418,302,218 

754,800 

4,048,123,59(1 

728,900 

953,000 

577,000 

4,191,045,000 

892^000 

4,041,115,000 

885,000 

504,750 

3,801,321,000 

(b) 

855,000 

(o) 

733,000 

(o) 

733,000 

3,819,332,352 

(o) 

628,000 

3,401,515,706 

_ 

745,000 

746,000 

3,210,338,623 

675,000 

3,098,745,669 

619,000 

2,946,680,745 

2.860.721.532 

56L900 

560,000 

3,139;306;603 

516,300 

2,917;592;590 

508,700 

506,800 

2,772,640,491 

516,500 

557,200 

554,000 

2,534,561,100 

481,800 

2,204,957,700 

415,200 

1,908,671,712 

420,300 

526^600 

510,000 

2.269;424;555 

489,700 

2,135,937,213 

488,900 

463,250 

2,038,096;250 

456,100 

373,850 

498,600 

421,500 

2,188,886,998 

472,700 

1,987,775,852 

(o) 

451,900 

2,01 1,436,299 

(o) 

467,300 

' 

(o) 

374,784 

(o) 

370,300 

2,068,152,932 

(o) 

320  309 

1,781,782,229 

(o) 

306,061 

(o) 

305,501 

1,657,437,659 

(o) 

260,971 

:(m) 

389^548 

2i009’565,’810 

(m) 

348,220 

l'812;642,254 

318,390 

1,696,604,921 

329,506 

(o) 

408 J  20 

(o) 

406,200 

1,942,585,912 

(o) 

391340 

1,719;797,790 

(o) 

390,720 

L60i;049;505 

389,120 

343,400 

(m) 

440,000 

(  Ml) 

354,000 

1,792,111,249 

(mi) 

410,000 

1,641,748,841 

403,100 

300,000 

1,765,737,132 

405,400 

334,300 

1,649,582,952 

1 

1 

193,531 

(» 

234,272 

1,696,756,840 

(j) 

182,605 

1,601,519,733 

180,144 

(;■) 

218,960 

1,519,982,344 

173,470 

(j) 

223,476 

1,331,986,99( 

(o) 

304,800 

1.522.748,500 

(o) 

310,000 

1,482,348,500 

(o) 

280,100 

(o) 

198,940 

1,402,223,178 

(o) 

281,600 

(o) 

1.382,587.99( 

• 

333,782 

333,782 

1,457,969,255 

307,828 

1,341,905,510 

309,392 

1,240,542,167 

283,900 

ko) 

325,909 

(o) 

286,640 

1, 445^556, 056 

(o) 

282,500 

1,206,988,603 

(o) 

284,860 

1,252,193,279 

(o) 

275,660 

(o) 

268,170 

1,163,107,61 

' . .  . . 

;(o) 

328.500 

(o) 

328,500 

1,429,694,400 

(o) 

293,900 

1,216,668,900 

(o) 

256,800 

(o) 

256,800 

1,314,265,000 

(o) 

222,100 

(o) 

222,100 

( w) 

295,000 

(Ml) 

295,000 

1,403,252,940 

(m) 

270,000 

1,331,858,000 

264,000 

264,000 

1,211,956,122 

245,000 

245,000 

1,1 76,868, 99f 

225,000 

225,000 

1,346,251,000 

223,500 

1,31  1,334,520 

227,400 

222,000 

1,246,053,446 

237,600 

223,000 

1,232.552.86( 

l(o) 

203,400 

1,292,318,000 

(o) 

169,500 

1,011,018,000 

159,600 

159,600 

889,321,000 

119,700 

119,700 

I 

308,530 

1,252,490,212 

257,860 

1,121,784,195 

261,000 

1,045,236,270 

249,900 

1,072.227,181 

(o) 

28L878 

(o) 

257,531 

1,233.81  1,914 

(o) 

22L330 

1,067,119,750 

(o) 

210;467 

'928',828;246 

237,343 

197,592 

894.759, 95( 

'(m) 

321,842 

(mi) 

251,000 

1,224,562,906 

(m) 

288,545 

1,112,072,477 

283,595 

219,000 

1,073,311,339 

265,563 

213,000 

(m) 

262.718 

1,210,496,055 

(mi) 

227,410 

1,070,722,170 

221,693 

974,871,307 

231,969 

196.776 

196.776 

1,168,934,000 

199,536 

1,217,650,000 

193,128 

193,128 

1,042;475;756 

190,848 

190,848 

(r) 

244,300 

(o) 

102,500 

g  1,113,560,084 

(f) 

209,600 

(g)  994,508,550 

(r) 

198,000 

(o) 

74,200 

(g)  897,675,028 

(•) 

180,400 

(o) 

119,900 

843,522, 71( 

(  m) 

243,534 

1,098,471,563 

225,448 

1.029,299,544 

963,928,433 

204,461 

974.484.311 

237,360 

1,059,547,400 

(o) 

239,720 

1,103,009,000 

(o) 

234,250 

(o) 

170,920 

966;328,322 

(o) 

208,600 

(o) 

km) 

205,435 

(  Ml) 

202.635 

914,812,000 

(m) 

192,568 

851,144,000 

179,795 

170,295 

788,481,852 

177,255 

148,763 

824,481,182 

(o) 

179,600 

(o) 

174,500 

876.899,592 

!(o) 

163,000 

799,540,789 

(o) 

145,200 

715,770,350 

(o) 

153,000 

(o) 

134,700 

(o) 

170,720 

854,380,000 

j(o) 

143,420 

762.886,000 

118,785 

118,785 

634,984,182 

128.135 

128,135 

183,200 

108,300 

798,261,643 

171,300 

744,453,705 

159,600 

95,500 

712,102,112 

167,400 

94,500 

722,331, 12( 

,(0) 

170,400 

(o) 

153,200 

795,377,813 

r 

148,400 

(o) 

147,900 

(o) 

138,300 

713,137,805 

(o) 

143,860 

(o) 

125,590 

664,678,38( 

(o) 

152,900 

(o) 

85,900 

782,935,160 

L) 

130,000 

721,676,085 

(o) 

110,300 

575,047,467 

145,740 

106,260 

536.913,722 

,(m) 

169,000 

725,463,909 

(m) 

164,000 

662,832,609 

148,000 

562,432,866 

137,000 

137,000 

542.527.56« 

1 32^400 

(f) 

129,900 

652,654,977 

|(r) 

126,200 

626,908,653 

120,600 

596,988,080 

128,200 

13L870 

108,700 

642,607,543 

120.900 

580,038,341 

118,450 

100,300 

530,805,3/9 

116,980 

533,569J9( 

(o) 

137,053 

632,021,404 

(o) 

1 16,716 

565,072,385 

(o) 

1 16,719 

557,824,571 

(o) 

114,425 

536,775,77’ 

(o) 

1 30,000 

(o) 

128,000 

583,071,000 

(o) 

118,000 

541,574,500 

(o) 

109,000 

(o) 

109,000 

496,188,200 

(o' 

108,300 

(o) 

126,000 

514,789,60( 

(o) 

105,428 

572,219,000 

(o) 

106,377 

583,409,000 

110,188 

97,000 

530,645,0('0 

112,988 

103,000 

1 1 1 

lo) 

1  )\I60 

564.307,000 

95,510 

518.737.000 

90.710 

66.340 

476.41  l.S)7 

103,710 

67,160 

110,500 

531,014,980 

102,900 

520,749,516 

102.400 

92,000 

506,712,794 

104,200 

97,500 

s' 

(o) 

99,800 

517,942,000 

[(o) 

90,000 

482,255,000 

83,000 

80,900 

442,468,000 

(o) 

82,600 

(o) 

79,500 

98.950 

98,950 

515,252,331 

86,940 

488.083,257 

83,565 

80,800 

478,306,895 

84,700 

81,795 

471,471,76 

83,700 

83,700 

507,977,590 

83,600 

502,306,335 

84,600 

84,600 

469,418,170 

83,600 

83,600 

( w) 

97,689 

(m) 

97,689 

507,655,960 

|(m) 

89,270 

462,518,117 

83,678 

80,178 

429,121,897 

83,152 

(o) 

88,552 

(o) 

55,957 

505,251,769 

(o) 

93,488 

475,868,791 

(o) 

101,730 

(o) 

49,188 

437,172,115 

(o) 

74,500 

(o) 

38,000 

98,000 

87,000 

492,963,903 

91,120 

430,527,039 

(o) 

87,000 

(o) 

86,792 

412  111,501 

(o) 

95,400 

(o) 

81,000 

389,779,85 

88,016 

463,600,194 

75,160 

409,796,055 

70,450 

403,796,004 

72,600 

373.324  37 

85,600 

■ 

460,014,000 

78,100 

430,668,000 

74,800 

. 

412,011,000 

76,700 

89.640 

88.061 

459,905,610 

91,740 

448.791,884 

90,205 

85,070 

405,825,340 

(o) 

85,750 

3b\',97A,79 

\io) 

104,500 

86,600 

453,088,903 

* 

95,000 

437,060,257 

;(o) 

95,900 

(o) 

63,700 

408,607,809 

(o) 

90,300 

(o) 

56,200 

395.239.55 

89.200 

448,880,000 

((0) 

91,000 

444,191,000 

i(t>) 

101,630 

(o) 

82,240 

482,671,000 

(o) 

102,540 

(o) 

82,630 

n  V  anu  i  owci  Company . |  I  tU,>UU  .  53I,0I4,98U  I  I02,9UU'4  021 

45  I  Houston  Lighting  &  Power  Company . |(o)  99,800  .  517,942,000  j(o)  90,000  1 


444,IVI,U00  (0) 


101,630  }(o) 


82,240 


102.540 


enerating  and  Distributing  Systems 
-1935 


excess  of  100,000,000  kw.-hr.  during  1935  or  earlier  year 


I  System 

||  Peak  Load 
I  (30-Minute) 
jlincl.  Purchased 
ii  Energy 

i  K,"'- 

(See  Note  a) 
(14) 


187  I 
000  ! 
763 

000  .(b) 


532  IL  . 
851  1 
900  i| 
869 

325  (o) 

339  (o) 
229  || 
956  (o) 
952 
990 

998  (o) 

042  I 

611 

500  l(o) 
998  il 


512 

000 

718  (o) 
310 

0,505  (o) 
187 

026  ... 
'6,251  l(o) 
128 

386  (o) 


998,876 

1,240,000 

855.500 

902.500 


558,200 

477.700 

462.700 
484,000 

306,845 

384,324 

402,810 

412,000 

191,661 

291,600 

309,556 

270,000 

126.500 
289,000 

236.700 

145.700 
266,540 

242.700 
281,787 

261,322 

191,232 

181.500 
227,971 
217,000 

185,630 


727 

569 

828 

,196 

,777  (o) 

600  (o) 

,000 

,000 

,464 

'1,000  (o) 

,767 

,840 

,857 

,797  (o) 

,858  (o) 

,371 

.000 

'4,791  (o) 
19,555  |(o) 

,000  (o) 

p20,749,3l6 

*♦82.255.000 


1,240.000 


152,420 
169,000 
151,870 

165,000 
1 30,000 
131,000 
72,588 
115,241 

130,900 
112,091 
119,390 
107,600 
96,210 

92,425 
83,600 
99,494 
89,500  |(o) 
107,030  l(o) 

76,650 
86,100 
88,070 
103,200 
105,225 


for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


5,91  1,409,390 
5,138.200.000 
4,558,552.038 
4,226.257,000 


3,032.323,879 

3,061,836,977 

2.170.254.600 

2.170.512.600 
1,987,327,572 

1,693,855,089 

1,868,194.882 

1,860,805,943 

1,768,184,411 

1,361,938,056 

1,483,177,247 

1,316,116,027 

1,319,011,309 

506,218,600 

1,364,318,513 

1,253,830,208 

937,014,000 

1,162,409,020 

1,016,384,395 

1,048,605,842 

1,125,840,103 

1,009,506,000 

884,250,577 

1,064,002,895 

731,648,290 

911,955,295 

849,713,467 

784,134,417 

759,028,656 

706,351,308 

762,528,751 

519,295,192 

629,935,369 

320,594,122 

552,059,756 

603,182,100 

612,119,000 

650,549.000 

534,628,983 

524,913,000 

465,156,805 

309,450,010 

489,174,640 

430,009,374 

452,178,712 

423,230,408 
443,000,000 
440,667,827 
455,840,667 
445,325,000 
2,UUU  I  506, 
0.900  442. 


Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 


,091,910 

,226,000 

853,300 

969,800 


670,000 

582.900 
526,800 

506.500 
41 1,000 

345,720 

370,072 

416,750 

421,000 

186,869 

298.500 
323,367 
301,955 

127.900 
304,000 

158,400 

216.000 

262,000 

248,000 

289,017 

276,586 

198,324 

188,200 

210,000 

188.000 


Output 
for  Year 
^Including 
Purchased 
Energy) 
Kw.-Hr. 


System 
Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 
(19) 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


System 
Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 
(21) 


6,892,316,698 
4,983,500,000  | 
4,546,499,302  Mm) 
4,582,510,000 


1,148,600 

1,209,000 

513,800 

1,000,200 


7,212,743,072  II.... 
4,678,700,000 
2,717,874,472  Mm) 
4,636,434,000 


1,125,000 

484,600 

1,016,000 


3,091,233,131  (G)  713,000 

3,168,973,397  (m)  571,000 

2,384,528,500  547,600 

2,173,944,354  517,225 

1,590,215,715  395,000 

1,875,470,490  362,787 

1,954,460,032  (m)  350,000 

1,707,945,749  376,400 

1,762,798,306  432,000 

1,361,763,671  190,123 

1,443,264,200  285,800 

1,370,467,732  (m)  315,870 

1,364,739,226  257,125 

527,694,000  j  129,600 

1,510,950,299  . 


3,029,885,631  561,400 

3,162,988,030  (m)  516,100 

2,654,901,300  507,700 

2,134,581,298  471,000 

1,703,536,819  315,000 

1,938,955,818  319,325 

1,871,797,392  (m)  355,611 

1,715,250,122  338,600 

1,981,239,709  422,600 

1,246,330,283  178,016 

1,251,104,868  (m)  253,000 

1,447,193,594  \(m)  331,768 

1,146,516,743  223,700 

610,962,200  124,500 

1,573,445,327  (m)  295,300 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


4.210.700.000 

2,545,713,564 

4,174,661,000 


2,266,856,345 

2,762,459,843 

2,438,304,900 

1,879,024,063 

1,384,834,239 

1,764,742,160 
1,719,825,708 
1,586,177,553  i 
1,847,072,621  I 
1,047,466,830 

1,176,653,000 
1,282,476,855 
909,962,847 
655,035,700 
1,434,185,024  | 


729,805,500  .... 
1,293,449,000 
1,161,459,375 
1,072,090,387 
1,073,796,288  Um) 

1,243,228,676  (m) 
1,039,422.000 
933,093,920 
1,024,205,047  .... 
564,056,174 

980,325,415  (m) 
980,578,309  .... 
850.025,000 
759,852.996 
725,194,632  | 

783,433,211 

488,533,981 

647,940,872 


229,800 

261,000 

270,772 

275,501 

284,359 

163,900 

186,000 


108,000 


1,611,521,000  .... 
1,203,652,405 
1,198,947,711 
1,041,388,668  (m) 

1,311,738,004  (m) 
430,779,000  .... 
910,934,486 
969,071,015  .... 
476,878,300  (m) 


249,000 

230,000 

252,777 


1,583,985,000 

1,052,549,327 

1,102,278,322 

857,209,496 


262,860  1,148,886,380 


167,900 


107,000 


825,430,643 

908,760,906 

430,427,600 


193,392  941,992,205  (m)  169,219  877,953,546 


172,735 

161,000 

158,320 

157,600 

118,000 

132,400 


858,353,000 

722,998,796 

735,612,022 

819,723,857 

449,794,685 

645,165,032 


152,000 

143,500 

145.300 
108,000 

120.300 


746,709,000 

639,415,709 

645,621,149 

730,061,103 

413,992,663 

584,714,544 


568,625,609 

589,240,400 

596.413,000 

746,475,000 

514,453,563 

566,409,000 

476,173,234  (»n) 
493,888.420 
643,486,718  .... 
444,904,828  I . . . . 
468,679,050 


370,866,979 
476,000,000 
295,981,170 
553,277,582 
440J2 1,000. 
104,200  1 
82,600  (o) 


123,915  580,426,439 


123,600 

110,464 

142,505 

101,80( 

96,205 


I 


603,423,300 
511,225,000  .... 
882,360,000  (m) 
480,970,175  1 
510,247,000  (wi) 


128,500 


132,390 

95,100 

82,600 


123,70( 

66,921 

105,10( 

53,04! 

114,90( 


410,083,711 

464,339,110 

692,070,936 

377,746,958 

514,989,108 

334,913,629 

494,805,982 

270,606,693 

611,482,217 


445,804,848 

549,922,100 

390,533,000 

830.862.000 

440,886,606 

436,633,000 

441,845,615 

528,895,495 

567,869,411 


100,020  458,973,651 


302,031,809 


53,200 

111,800 


240,169,182 

559,090,541 


lo) 


85.600 

89.640 

104,500 

89.200 


46 

47 

48 

49 

50 


51 

52 

53 

54 

55 


56 

57 

58 

59 

60 


61 

62 

63 

64 

65 


66 

67 

68 

69 

70 


71 

72 

73 

74 

75 


76 

77 

78 

79 

80 


81 

82 

83 

84 

85 


86 

87 

88 

89 

90 


91 

92 

93 

94 

95 


96 

97 

98 

99 
100 


101 

102 

103 

104 

105 


106 

107 

108 

109 

1 10 


1 1 1 
112 

113 

114 

115 


116 

117 

118 

119 

120 


121 

122 

123 

124 

125 


126 

127 

128 

129 

130 


131 

132 

133 

134 

135 


460,014,000 

459,905,610 

453,088.903 

448,880,000 


(o) 


78,100 

91,740 

95,000 

91,000 


430,668.000 

448,791,884 

437,060,257 

444,191,000 


\(o) 

(o) 


74,800  1.  . 
90,205 
95,900  (o) 
101,630  ,(o) 


85,070 

63,700 

82,240 


(o) 


412,011,000 
405,825,340 
408,607,809  l(o) 
482,671,000  (o) 


76,700 

85,750 

90,300 

102,540 


(o) 

(o) 


56,200 

82,630 


433,146,00 

361,974,79 

395,239,55 

435,440,00 


V  ligitua  atiiu  1  uwci  cuiitpany . 

Houston  Lighting  &  Power  Company. 


California  Oregon  Power  Company . 

Hetch  Hetchy  Water  Supply,  Power  Division  (San  Francisco) . 

Oklahoma  Gas  &  Electric  Co . 

New  York  State  Elec.  &  Gas  Corp.  Group  (Assoc.  G.  &  E.  System) . 
The  Toledo  Edison  Company . 


Northern  Indiana  Public  Service  Company . 

Constituent  Utility  Companies  of  Western  Mass.  Cos. 

Central  Maine  Power  Company . 

The  Ohio  Public  Service  Company . 

Texas  Power  &  Light  Company . 


Los  Angeles  Gas  &  Electric  Corporation . 

Idaho  Power  Company . 

Montaup  Electric  Company . 

Louisville  Gas  &  Electric  Company . 

Assoc.  Gas  &  Elec.  System  (So.  Carolina  Group). 


Minnesota  Power  &  Light  Company . 

Assoc.  Gas  &  Elec.  System  (West.  Penna.  Group) . 

Tennessee  Valley  Authority . 

Rochester  Gas  &  Electric  Corp.  (Assoc.  Gas  fic  Elec.  System). 
Central  Illinois  Public  Service  Company . 


Chelan  Electric  Company . 

Texas  Electric  Service  Company . 

Nevada-California  Electric  Corporation  System  (B), 

Nebraska  Power  Company . 

Public  Service  Company  of  Colorado . 


Northwestern  Electric  Company.  . 
City  of  Seattle — Dept,  of  Lighting. 
Arkansas  Power  &  Light  Company. 
Hartford  Electric  Light  Company. 
New  Orleans  Public  Service  Inc ... 


(o) 


(m) 

(o) 


(o) 


(o) 


im) 


io) 

lo) 


io) 


(o) 

io) 


io) 

io) 


(») 


Kentucky  Utilities  Company . 

1  he  Columbus  Railway,  Power  and  Light  Co. 

I  he  United  Illuminating  Company . 

Central  Illinois  Light  Company . 

Wisconsin  Power  and  Light  Company . 


io) 


io) 


io) 


Long  Island  Lighting  Co.  System . 

The  Scranton  Electric  Company . 

City  of  Tacoma,  Dept,  of  Public  Utilities . . 

Kansas  (Jas  and  Electric  Company . 

Salt  River  V'alley  Water  Users’  Association. 


Gulf  States  Utilities  Company . 

Wisconsin  Public  Service  Corporation . 

Penn  Central  Light  and  Power  Co.  (Assoc.  Gas  &  Elec.  System). 

P'lorida  Power  &  Light  Company . 

V  irginia  Public  Service  Co.  (Assoc.  Gas  &:  Elec.  System) . 


Pacific  Power  &  Light  Company . 

Jersey  Central  Power  and  Light  Company. 

Dallas  Power  &  Light  Company . 

I  he  Empire  District  Electric  Company. . . 
Louisiana  Steam  Generating  Corporation. 


Birmingham  Electric  Company . 

W  est  Texas  Utilities  Company . 

Atlantic  City  Electric  Company . 

Southwestern  Gas  and  Electric  Company. . . 
Public  Service  Company  of  New  Hampshire. 


im) 


io) 

io) 

io) 


io) 


io) 

io) 


Public  Service  Company  of  Oklahoma . 

Central  Hudson  Gas  &  Electric  Corporation . 

Blackstone  Valley  Gas  &  Electric  Company . 

Central  Power  and  Light  Company . 

San  Diego  Consolidated  Gas  &  Electric  Company. 


City  of  Detroit,  Public  Lighting  Commission . 

Memphis  Power  &  Light  Company . 

New  Bedford  Gas  fie  Edison  Light  Co.  (Assoc.  Gas  fie  Elec.  System) 

Inland  Power  fie  Light  Company . ,•  •  •  ■•. . 

Iowa  Public  Service  Co. -Sioux  City  Gas  fie  Electric  Co . 


San  Antonio  Public  Service  Company . 

Pennsylvania  Power  Company . . 

Northern  Indiana  Power  Company . . 

Cumberland  County  Power  and  Light  Company. . 
City  of  Cleveland,  Department  of  Public  Utilities. 


Mississippi  Power  fie  Light  Company. 
Fampa  Electric  Company. ......... 

Turlock-Modesto  Irrigation  Districts . 
I  he  Connecticut  Power  Company . .  . . 
Indiana  Service  Corporation . 


Interstate  Power  Company  (Delaware)  Sc  Subsidiaries. 

Iowa  Electric  Light  and  Power  Company . 

Delaware  Power  fie  Light  Company . 

Luzerne  County  Gas  and  Electric  Corporation . 

South  Carolina  Power  Company . 


lowa-Nebraska  Light  fie  Power  Company  and  Maryville  E.  L.  Sc  P.  Co. 

Kansas  City,  Kan.,  Board  of  Public  Utilities . 

Florida  Power  Corporation  (Assoc.  Gas  Sc  Elec.  System) . 

Bangor  Hydro-Electric  Company . 

Mississippi  Power  Company . 


Staten  Island  Fidlson  Corporation  (Assoc.  Gas  Sc  Elec.  Sys.). 

Western  United  Gas  and  Electric  Company . 

Tennessee  Public  Service  Company . 

City  of  Lansing,  Board  of  Water  fie  Elec.  Lt.  Comm’rs . 

Southern  Indiana  Gas  and  Electric  Company . 


io) 

im) 

io) 


io) 


io) 

io) 

io) 


io) 


io) 

io) 

io) 

io) 


io) 

io) 


io) 


io) 


io) 

io) 


io) 


io) 


io) 


im) 


1  i(>,auu 

531,014,980 

102,900  4 

99,800 

517,942,000 

io) 

90,000 

98,950 

98,950 

515,252,331 

86,940 

83,700 

83,700 

507,977,590 

83,600 

97,689 

im) 

97,689 

507,655,960 

im) 

89,270 

88,552 

io) 

55,957 

505,251,769 

io) 

93,488 

98,000 

87,000 

492,963,903 

91,120 

88,016 

463,600,194 

75,160 

85,600 

460,014,000 

78,100 

89,640 

88,061 

459,905,610 

91,740 

104,500 

86,600 

453,088,903 

95,000 

89,200 

448,880,000 

io) 

91,000 

102,700 

117,500 

437,156,341 

93,800 

69,680 

434,959,000 

io) 

66,756 

98,700 

75,850 

423,657,024 

94,400 

81,448 

im) 

80,540 

423,21  1,350 

im) 

77,530 

127,700 

127,700 

419,331,583 

io) 

130,300 

90,225 

407,968,000 

io) 

72,669 

83,472 

io) 

83,370 

400,303,230 

io) 

79,560 

180,000 

180,000 

386,600,000 

133,000 

80,147 

io) 

54,500 

384,512,454 

io) 

75,729 

87,200 

52,300 

368,717,938 

83,200 

55,770 

365,072,000 

(o) 

40,780 

75,383 

357,959,000 

io) 

77,957 

65,700 

58,500 

355,878,311 

61,300 

74,280 

354,800,000 

io) 

68,950 

79,320 

io) 

78,260 

354,295,874 

io) 

71,950 

80,227 

351,536,000 

io) 

68,529 

88,000 

80,000 

349,967,300 
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394,982,180 

1 27^700 

127,700 

419;33l,583 

io) 

130,300 

389,470,295 

io) 

0 

0 

0^ 

r<\ 

io) 

131,000 

463,03i;379 

90,225 

407,968,000 

io) 

72,669 

321,952,000 

io) 

64,513 

io) 

64,513 

306,676,549 

83,472 

io) 

83,370 

400,303,230 

io) 

79,560 

381,226,307 

io) 

72,980 

io) 

70,080 

358,791,637 

180,000 

180,000 

386,600,000 

133,000 

200,352.000 

121,000 

121,300 

287,862,300 

80,147 

io) 

54,500 

384,512,454 

io) 

75,729 

362,468,212 

io) 

67,950 

io) 

48,704 

331,452,354 

87,200 

52,300 

368,717,938 

83,200 

319,613,884 

72,200 

42,000 

302,560,900 

55,770 

365,072,000 

(0) 

40,780 

273,998,000 

75,383 

357,959,000 

io) 

77,957 

349,105,000 

io) 

77,600 

io) 

77,600 

320,440,000 

65,700 

58,500 

355,878,311 

61,300 

348,922,448 

54,400 

51,500 

300,679,349 

74,280 

354,800,000 

(0) 

68,950 

348,495,100 

(0) 

64,500 

io) 

64,500 

314,902,500 

79,320 

io) 

78,260 

354,295,874 

io) 

71,950 

320,256,311 

io) 

64,085 

io) 

64,085 

285,823,418 

80,227 

351,536,000 

io) 

68,529 

322,381,000 

io) 

63,198 

io) 

44,296 

266,943,824 

88.000 

80,000 

349.967.300 

85,000 

341,282,000 

83,000 

73,000 

321,750,000 

55,300 

346.829,000 

io) 

55,200 

318,656,000 

io) 

55,466 

io) 

52,000 

295,801,000 

88.900 

86,000 

341,336,209 

78,700 

308,367,633 

75,300 

84,400 

289,961,078 

79,000 

339,545,000 

io) 

69,500 

307,693,000 

72,000 

72,000 

296,420,000 

61,800 

54,800 

323,462,105 

62,800 

284,176,202 

51,000 

47,000 

268,974,708 

70,000 

io) 

70.000 

316,027,352 

io) 

63,100 

295,613,300 

io) 

59,300 

io) 

59,300 

261,858,960 

78,700 

308,338,000 

io.h) 

70,000 

277,337,000 

263,259,000 

62,667 

(m)  ' 

59,700 

291,344.894 

im)' 

52,443 

269,167.459 

io) 

64,230 

248,224,980 

64,100 

60,165 

287,192,562 

65,048 

271,322,473 

53,290 

43,290 

252,759,140 

83,500 

83,500 

283,939,361 

82,000 

272,401,556 

77,400 

77,400 

258,341,534 

59,600 

io) 

59.600 

276,436,132 

(0) 

56,200 

257,257,050  ! 

52,000 

52,000 

239,666.837 

55.000 

io) 

67,000 

276.098.322 

io) 

54,000 

244,650,127  j 

50,000 

50,000 

229,619,600 

51.900 

265,793,700 

io) 

48,400 

240,480,900  i 

46,000 

46,000 

225,142,400 

62,000 

62,000 

260,516,149 

49,070 

218,534,735  1 

49,070 

49,070 

218,534,735 

49.285 

(0) 

42,770 

258,441,774  ! 

io) 

49,215 

244,946,928  ' 

42,314 

35,400 

224,410,809 

51.650 

258,398.400  1 

62,200 

259,124,695 

|(o) 

61,100 

io) 

51,300 

255,942,597 

54,966 

i») 

54,834 

253,756,501 

io) 

51,095 

236,071,653 

49,500 

219,733,000 

73,874 

249,184,000 

io) 

63,046 

217,589,000 

56,700 

55,900 

191,185,000 

56.200 

55,000 

246,838,308 

50,900 

227,847,367 

51,200 

49,700 

217,014,594 

60,290 

243.266,000 

io) 

59,415 

242.425.000 

40,695 

19,765 

173,930,919 

58,700 

( m) 

67.600 

242,095,275 

im) 

56,100 

218,586,117 

52,600 

54.000 

202,881,893 

54.300 

240,614,000 

io) 

50,600 

228.578,000 

ko) 

48,300 

io) 

48,000 

210,132,192 

(m) 

50,000 

240,380,110 

im)in) 

44.100 

205.059,495 

fo) 

38,900 

io) 

38,900 

179,266,869 

(m) 

36.000 

234  397  900 

im) 

29,000 

171,572,000 

45  712 

230,824,000 

io) 

42,310 

215,160,000 

37.983 

1  . 

1 

1  . 

196,012,000 

49;  150 

229.654.309 

39,350 

216,019,112 

41,155 

1 

38,300 

199,494,332 

49,700 

(0) 

49,700 

223,614,768 

io) 

47,700 

204,238,1 13 

45.700 

46,700 

193,920,216 

41,680 

(0) 

32,940 

220.277,035 

io) 

39.120 

21 1,394,1 18 

1 

41.500 

32,000 

207,266,866 

52.730 

(0) 

45,130 

219.205,635 

(») 

49,565 

206,863,223 

i(o) 

46,760 

io) 

44,960 

188,638,612 

45.000 

39.500 

218.847.118 

40,600 

207.200,239 

37,700 

34.000 

189,363,937 

45,500 

(o) 

41,100 

216.374,355 

\io) 

45.200 

205.895.460 

77.900 

Id) 

31,800 

245,1  16,652 

54,082 

213.154.659 

49,'948 

177,429,378 

53,676 

200.348,632 

39  540 

28,280 

209,740.473 

201.831.100 

37.485 

30.000 

197,389,553 

53,200 

53.200 

205,337,598 

46,000 

183,772.830 

44,650 

50,500 

178,032,900 

55,300 

49,000 

203,623,520 

51,600 

205,512,760 

'1 

50.000 

43,500 

183,043,585 

46,500 

197.482.000 

io) 

45,100 

189,445.000 

||(o) 

40,000 

lo) 

40,000 

169,072,480 

48.400 

(0) 

48,400 

196.171.710 

;(0) 

48,000 

183.657.590 

Iko) 

48,300 

Io) 

48,300 

179,947,100 

50  655 

191,918,000 

^(o) 

50,635 

180.575.000 

43.779 

io) 

41,355 

179,573,314 

(") 

41,893 

169,705,134 

36,356 

34,515 

152,802,616 

38,262 

(0) 

28,762 

178.991.700 

(0) 

42,167 

171,541.650 

io) 

35.677 

fo) 

29,877 

165,681,499 

40.000 

177.678.245 

io) 

34.200 

155.229.322 

io) 

31.000 

141,135,632 

41.150 

12.200 

177,1 12,090 

36,100 

147.206.215 

41,540 

1,620 

138,628,416 

52,640 

(«) 

38,640 

169.874,630 

i(o) 

54,860 

159.272.880 

38,300 

27,800 

159,327,841 

39,350 

168.594,800 

38,100 

163,919,200 

37  618 

164,465,000 

io) 

35,030 

147,368,000 

32.464 

132,668,159 

36,600 

36.600 

154.575.830 

34,800 

153,002,823 

33,000 

33,000 

143,553,046 

38  650 

38  650 

153  ‘)|7  750 

34,400 

132.048,260 

38^500 

1 1.000 

147,737,000 

40,200 

151,903,000 

28.380 

11,040 

143,905,100 

38,200 

20.000 

147,493,1  12 

1 

32,400 

140,332,635 

28,000 

8,700 

130,082,544 

42  120 

30,515 

146.820.606 

39. 11 5 

142.754.307 

128,431,109 

32^505 

32,505 

144,433,133 

30,065 

136.293.181 

28.825 

28,825 

126,074,818 

29  265 

142.732.398 

25.989 

128,066.007 

25,548 

120,052,212 

24.660 

(«) 

42,800 

1  31.1  35.733 

io) 

25,120 

132,627,390  | 

26.800 

35,600 

134,761,462 

28,100 

(«) 

28,100 

128,469,723 

io) 

27,500 

124,682,216 

io) 

29,700 

101,504,990 

29  720 

20.620 

125  266  928 

28.200 

118,862,965  j 

25  500 

25,500 

123,564  750 

26,200 

120,909,429 

29.000 

122.754.775 

25,500 

105,600,712  ' 

23.300 

23,300 

95,226,852 

25.510 

25.510 

120,090.871 

25,350 

97,750,181 

!io) 

26.700 

io) 

26,700 

102,703,144 

26,373 

io) 

5,009 

118,302,350 

io) 

23,010 

106,306,878 

M 

22,134 

104,019,804 

30.000 

29.600 

115,642.930  1 

28,400 

113,909,830 

io) 

29,500 

io) 

29,200 

114.787,730 

24  600 

28,800 

1 14,21  3  818  ' 

23,270 

109,335,038 

241256 

113;953;970 

io) 

20.899 

98!  138, 150 

I8,68i 

ioo 

90,238,272 

30,050 

30.050 

107,685,1 18 

22.345 

87,996,680 

1. .  . . 

7«’non 

( t.-) 

28.000 

105.157.090 

im) 

23.000 

9L209;467  i 

1 . 
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(o) 


(o) 

io) 


io) 

io) 

io) 


io) 

io) 

io) 

io) 

io) 


io) 

io) 

io) 

!(o) 


io) 

io) 


(o) 


io) 

io) 


(o) 


(o) 


(o) 


io) 

io) 


48,400  I 


Ih.Mi.yiU  - 

114,213,818  I 
113,953,970  '(o) 
107,685,'.  18  I 
105.157.090  '(w) 


82,600 


io) 


79,500 


23,270 

20,899 

22,345 

23.000 


435197  ifd 


84,700 
83,600 
83,152  ... 
74,500  (o) 
95,400  io) 


81,795 

83,600 


38,000 

81,000 


471.471.7 

507.323.8 

430.351.8 

412.760.7 

389.779.8 


72,600 

76,700 

85,750 

90,300 

70,000 

(0) 

56,200 

102,540 

io) 

82,630 

373,324,3 

433,146,0 

361,974,7 

395,239,5 

435,440,0 


104,700 

104,700 

74,916 

io) 

65,700 

91,600 

77,920 

117,700 

io) 

117,700 

340,886,4 

391,999,3 

333,403,0 

410,323,9 

397,764,7 


70,735  (o) 
74,820  (o) 
128,000 
68,378  (o) 
86,000  . .  . 


83,622 

56,900 

63,400 

66,562 


'io) 

(o) 


70,735 

73,800 

136,000 

60,241 


336,451,6 

370,582,8 

286,638,0 

336.846.5 

320.293.5 


82,152 

54,700 

63,400 


452,534,0 

295,604,4 

313,610,7 

293,178,9 


55,150 

87.500 
63,000 

70.500 
70,000 


io) 


37,100 

87.500 
25,000 
67,000 

63.500 


284,388,5 

334,605,0 

301,055,0 

281,846,4 

297,521,0 


60,800 

55,000 


(o) 


32,791 

64,850 


55,800 

55,000 


61,000 


251,322,5 

261.830.1 
250,832,0 

131.320.2 
271,008,2 


76,000 

51,200 

51,000 

49,000 

43,075 


76,000 

51,200 

63,000 

49,000 

43,075 


258,926,2 

242,866,5 

219.414.4 

235.850.5 

191.951.6 


44,958 

44,600 


io) 


59,180 

49,400 


38,410 

44,600 

47,800 

57,930 

47,700 


223,004,2 

161,601,1 

212,223,C 

197,622,2 

219,240,^ 


57,705 
52,200 
49,300  (o) 
33,100  (o) 


41,196  ... 
47,660  . .  , 
49,500 
32,400 
47,705  io) 


15,850 

61,500 

49,000 

33,100 


199.201. < 
198,850.( 
209,I54.( 
155,431, ( 


49,500 

28.000 

46,705 


198.282.( 

186.102,( 

192,354.! 

194.055.« 

184.063,( 


39,030 

82,200 

47,628 

33,095 

44,700 


id) 

io) 


34,300 

34,200 

18.000 

30,000 

44,700 


186,934.( 

324,958,1 

179,572.: 

220.637.( 

182.035.( 


52,000 

40,500 

44,200 


(o) 


34,428 


46,500 

I90.060.« 

40,500 

172,532,; 

44.200 

153,982,^ 

25,858 

153,647,( 

42.300 
34,000 

36.300 
39,100 


34.900  172,707,1 

.  132,689.( 

.  130,816,! 

26,800  142,240,: 


30,372 

28,200 


28.200 


1 32,226,  ‘ 
127,731,^ 


25,700 

28,200 


14,300  139.285.( 

20,500  126,841,: 


31,225 

26,931 

26,710 

26,100 


io) 


26,700 

21,970 

25,305 


io) 


31,225 


39.000 

26,100 


137,742,; 
125,997.( 
II  9,849,  ‘ 
124,824,; 
89,262,( 


26,700 

21,970 

4.620 


98.446,1 

91,388.( 

103,725,; 


30,600  (o)  30,600 

20,636 . i6i 


196,171,710  ||(o) 


116,497,: 

'93.796,( 


48,000  M  18 


J  1  U 

566,409,000 

476,173,234  (m) 
493,888,420 
643,486,718  .... 
444,904,828  .... 
468,679,050 

370,866,979 
476,000,000 
295,981,170 
553,277,^62 
440,721,000  I 


388,312,942  | 
482,065,456  ! 
374,034,000  ; 
348,598,452  li 
178,976,937 


456,913,135 


306,119,200 

387,454,655 

366,474,373 


101  93,796.831 


112,918,808 


1  U  I  ,uuu 

96,205 


tiju,  ^  i  U,  I  J  .>  » 

510,247,000  (m) 


123,700 

66,928 

105,100 

53,045 

114,900 

102,780 

90,000 

71,114 

101,000 


410,083,711 

464,339,110 

692,070,936 

377,746,958 

514,989,108 

334,913,629 

494,805,982 

270,606,693 

611,482,217 

442,818,000 


436,633,000 

441,845,615 

528,895,495 

567,869,411 


100,020 

52,094 


458,973,651 

302,031,809 


53,200 

111,800 


304,100,629 
471,732,000  (m) 
338,215,600  i.. .. 
328.598,520  .... 
162,129,679  | 

427,848,189  j(m) 


240.169,182 

559,090,541 

374,563,000 

269,681,600 

506,009,000 


285,767,900 

148,932,217 

416,134,000 


112,500 

83,023 

86,300 


171,681,600 
393,506,327  i 
367,912,947 


120,600 

75,290 

66,300 


222,096,800 

376,764,523 

339,189,800 


568,018,000  .... 
292,135,954  i 

320.41 1.600  ■ 
331,467,254  ! 

278,947,541 
384,8  1  2,680  i 
331,538,000  .... 
396,238,000 
350,484,000 

252,292,869  "(»i) 
294,445,800 
283,365.700  .... 
171,834,023  I 
292,252,317  I 

222,301,296  : 
279.155,000  im) 
254,074,415  ! 

271.396.600  | 
276,816.917  \{m) 


205,587,325  (m) 
243,323,574  ! 
207,310.965  | 
193,392,263  !  ..  .. 

220.440.374  !.. .. 
144,902,031  L.  .. 
215,889,590 
224,158,905 


665,625,000  :!(m) 
300,320,585 
265,901,500  (w) 
319,607,394  |!(w) 

286,529,056  (w/) 
364,959,930 
310,955,000  ..  .. 
362,855,320  ; 
345,847,000  :(m) 


240,724,354 

315,558,310 

288,417,200 

177,338,443 

296,527,833 


197,097,106  I 
240,508,000  (m) 
255,771,531 
284,354,000 
188,665,617  ^(m) 

273,182,834  ^ 
176,194,115  .... 
237,817,248  i 
202,110,030  (m) 


381,404,000  ! 
294,781,380  i 
219,813,000  i 
298,387,145  j 

286,820,000  ' 
307,909,700 
259,164,000  I 
242,563,000  i 
338,629,000 

194,822,819 

283,654,155 

275,965,650 

156,467,174 

283,520,629 

172,923,000 

245,526,000 

208,399,465 

249,717,000 

275,550,594 

191,081,273 

149,811,913 

213,808,418 

199,322,000 


251,759.000 


232,877,000 


199.099.200  i'(w) 
258,682,003  '(m) 


179,165,000 

226,034,240 


277,437,821 
231,817,948 
201,758,000  i(w) 
163,474.091  . .  . . 
157,222,444  .... 


292,759,162  (m) 
246,515,315  il 
184,172,000  :i(m) 
149,696,794  11 


298,379,513 

147,963,154 

148,331,000 

119,647,273 


268,724,289  l(m) 
195,689,541  : 
183,442,323 
276,668,160  !(w) 
179,709,699  \{m) 


255,220. 

200,566, 

207,701, 

239,756, 

185,639, 


224.426,315 

213,612,676 

182.918,142 

146,744,975 

153,825,600 


195,429,828 

45,000 

182,112,000  !(m) 

41,261 

172,781,000 

195,293,900 

58,000 

219,020,744  | 

56,000 

167,613,529 

175,304,555 

40,500 

162,477,080  . 

238,979,012 

51,600 

238.200,935  . 

232,425,592 

441,309,468 

93,170 

424,300,963  j 

84,205 

383,337,429 

143,380,401 

41,940 

144,364,260  i 

30,200 

114,835,060 

138,781,877 

25,508 

103,748,759  . 

178.992,370 

33,000 

170,887,397  \(m) 

31,720 

152,885,453 

139,618,715 

146,368,000 

(m)  23,620 

i  45,405,666  (m) 

26,480 

122,579,000 

142,532,297 

. j 

137,457,239 

29,700 

i 34,571,766 

23,500 

122,337,055 

115,530,335 

136,213,088 


115,634,958 

142,486,580 

30,300 

31,800 

1  16,745,731 

128,665,860 

23,400 

28,100 

93,469,303 

117,999.180 

114,480,898 

23,065 

i  11,870,280 

24,256  .... 
30,050 
■)«  non  (»r) 


113,953.970  |(o)  20.899  98.138.150 

107.685,118  22.345  87,996,680 

105.157,090  i(m)  23.000  91.209.467  II . ' . 

New  Bedford  CJas  &  Edison  Light  Co.  (Assoc.  Gas  &  Elec.  System) ....  (o) 

Inland  Power  &  Light  Company . ,•••••. . 

Iowa  Public  Service  Co.-Sioux  City  Gas  &  Electric  Co . (o) 


18,681 

100 

90,238,272 

20,030 

nir 

II . 

.. 

. 

48,400  (o) 
50,655  ... 
43,779  (o) 


196,171,710  1(0) 
191.918,000  (o) 
179,573,314  (o) 


,  San  Antonio  Public  Service  Company . (o) 

I  Pennsylvania  Power  Company . (o) 

Northern  Indiana  Power  Company . 

I  Cumberland  County  Power  and  Light  Company . (o) 

j  City  of  Cleveland,  Department  of  Public  Utilities . 


38,262  (o) 
40,000  ... 
41,150 
52,640  (o) 


178,991,700  (o) 
177,678.245  (o) 
177,112,090 
169,874,630  (o) 
168,594,800 


I  Mississippi  Power  &  Light  Company. 

I  Tampa  Electric  Company . .  .  . . 

i  Turlock-Modesto  Irrigation  Districts, 
j  I  he  C'onnecticut  Power  Company . .  .  . 
I  Indiana  Service  Corporation . 


164.465,000  (o) 
154.575,830  I 
153,917,750  ; 
147,737,000  ! 
147,493,1  12  i 


Interstate  Power  Company  (Delaw'are)  6c  Subsidiaries. 

Iowa  Electric  Light  and  Power  Company . 

Delaware  Power  &  Light  Company . 

Luzerne  County  Gas  and  Electric  Corporation . 

South  Carolina  Power  Company . 


42,120 
32,505 
29,265  ... 
24,660  (o) 

28,100  (o) 


146,820,606 

144,433,133 

142,732,398 

131.135.733 


128,469,723  (o) 


lowa-Nebraska  Light  &  Power  Company  and  Maryville  E.  L.  &  P.  Co.i 

Kansas  City,  Kan.,  Board  of  Public  Utilities . 

Florida  Power  Corporation  (Assoc.  Gas  6c  Elec.  System) . 

Bangor  Hydro-Electric  Company . 

Mississippi  Power  Company . (o) 


29,720 
25,500 
29,000  . .  . 
25,510 
26,373  (o) 


125,266,928 
123,564,750 
122,754,775 
120,090,871 
118,302,350  (o) 


Staten  Island  F)dison  Corporation  (Assoc,  (ias  &  Elec.  Sys.). 

W  estern  United  Gas  and  Electric  Company . 

Tennessee  Public  Service  Company . 

City  of  Lansing,  Board  of  Water  &  Elec.  Lt.  Comm’rs . 

Southern  Indiana  Gas  and  Electric  Company . 


30,000 
24,600 
24,256  .... 
30,050 

28,000  (m) 


115,642,930  I 
114,213,818  I 
113,953,970  '(o) 
107,685,118 
105,157,090  (wi) 


El  Paso  Electric  Company . (w) 

City  of  Jackson  ville  Municipal  Elec.  Lt.  Plant . (wO 

Central  Illinois  Electric  and  Gas  Company . 

Des  Moines  Fdectric  Light  Company  (£) . 

Indianapolis  Power  6c  Light  Company  (£) . 


23.500  (m) 

25.500  ( m) 
24,000  .... 


103,776,867  !(»;) 
103,750,200  i(w) 
103,563,210  .... 
206,358,724  ! 
360,488,633  i 


Total  for  United  States  (C) . 1 .  . 102,894,925, 190 


Canada 

Hydro-Electric  Power  Commission  of  Ontario. 

Shawinigan  W ater  6c  Power  Co.  (^) . 

Canadian  Hydro-F)lectric  Corporation,  Ltd... 

Saguenay  Power  Company,  Ltd . 

Montreal  Light,  Heat  6c  Power  Consolidated . . 


,319,000 

829,100 

484,534 


426,700 


872,000 

590,900 

483,684 

363,000 

156,000 


6,954,453,468 

4,777,711,082 

2.843.388.706 

2,220.640,856 

2,071,625,524 


,215,000 

788,400 

493,561 


362,250 


West  Kootenay  Power  and  Light  Co.,  Ltd  . 

Alcoa  Power  Company,  Ltd . 

Beauharnois  Light,  Heat  &  Power  Co . 

Winnipeg  Electric  Company  (_/) . 

Canada  Northern  Power  Corporation,  Ltd . 


160,000 

222,200 

145,300 

79,200 


121,400 

160,000 

222,200 


916,891,229 

832,239,594 

825,901,000 

657,958,100 

577,265,540 


115,000 
160,000 
172,200 
1 10,900 
72,700 


City  of  VV'innipeg  Flydro-Electric  System. .  .  . 

Canadian  Niagara  Power  Company,  Ltd . 

British  Columbia  Electric  Railway  (D) . 

Abitibi  Fllectric  Development  Company,  Ltd. 
Great  Lakes  Power  Company,  Ltd . 


98,400  (o) 


552,752,450 

525,570,000 

417,787,590 

281,557,016 

241,458,062 


Ottawa  V alley  Power  Company . 

The  Nova  Scotia  Power  Commission . 

Southern  Canada  Power  Company,  Limited . 

Montreal  Island  Power  Company . 

Calgary  Power  Company,  Limited . (tn) 


47,200 
45,000 
44,500  (w) 


239,609,370 

216,227,296 

203,264,130 

193,833,300 

144,956,182 


Total  for  Canada . I .  .  25,695,090,495 


Mexico 

The  Mexican  Light  and  Power  Co.,  Ltd.,  and  Subsidiaries. 


173,776  (o)  173,776  921,842.791  (o)  148,844 


Electric  Railways  and  Electrified  Railroads 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 

Williamsburgh  Power  Plant  Corp.  (B.M.T.) . (o) 

Pennsylvania  Railroad  Company . (o) 

Philadelphia  Rapid  Transit  Company . 


296,220 


296,220 


161,500  (o) 
108,660  (o) 
98,681  ... 


161,500 

91,400 


1,158,592,929 
622,972,653  ... 
597,495,776  (o) 
356.189,680  (o) 
302,650,740 


302,180 


164,600 

105,700 

94,197 


Boston  Elevated  Railway  Company. . I 

New  York  Central  R.R.  Co. —  Electric  Division . | 

New  York,  New’  Haven  6c  Hartford  Railroad  Co . |(o) 

St.  1  .ouis  Public  Service  Company . | 

Pacific  F'lectric  Railway  Company . 9 


81,270 
78,200 
44,000  (o) 
43,000 
45,000  ... 


224,417,750 

220,871,582 

164,550,700 

141,028,510 

133,734,406 


Twin  City  Rapid  Transit  Company . 

Norfolk  &  Western  Railway  Co . 

Chicago,  Milwaukee,  St.  Paul  6c  Pacific  R.R.  Co. 


124,673,675  (o) 
1  17,657,031 
92,018,250  ... 


Total  for  Railways  and  Railroads 


4,256,853,682  !' . I  4, 


‘Company  names  included  in  the  1934  table  but  omitted 
from  this  one  follow,  with  the  names  under  which  their 
operations  arc  now  included  in  italics'. 

The  Ohio  Power  Co. 

Appalachian  F^lectric  Power  Co. 

Indiana  &  Michigan  Fdectric  Co. 

Indiana  General  Service  Co. 

Wheeling  Electric  Co. 

American  Gas  (if  Electric  Co.  Interconnected  System 
The  North  American  Co.  System  (Mo.  III.  6c  Iowa  Group) 
Union  Electric  Light  (if  Power  Co. 


The  North  American  Co.  System  (Wis.-Mich.  Group) 
Milwaukee  Elec.  Ry.  (if  Light  Co.,  incl.  IVis.  E.  P.  Co., 
IVis.  G.  6c  E.  Co.,  IVis.  Mich.  P.  Co. 

The  North  American  Co.  System  (D.  C.  Group) 

Potomac  Electric  Power  Co. 

The  Connecticut  Electric  Service  Co.  System 
The  Connecticut  Light  (if  Power  Co. 

The  Connecticut  Company 
Under  100,000,000  kw.-hr. 

Illinois  Power  &  Light  Corporation 
The  Kansas  Power  &  Light  Company 


Moline-Rock  Island  Manufacturir 
The  United  Power  6c  Light  Corp. 

No  data  were  received  from  these 
(a)  Company  practice  varies  as 
the  peak  is  determined.  Sin 
been  requested  on  a  30-minu 
shorter  period  the  returns  I 
tered  without  comment.  T1 
are  noted.  No  distinction  I 
estimated  and  observed  valu< 
instantaneous  and  30-minuti 


39.000 
(o)  26,100 


153,647,061  j 

172,707,153  1 
132,689,604  II 
130,816.594  ■ 
142,240.346 

Wm 

132.226.989  i 
127,731,492  i 

32.074 

27,840 

139,285,639 
126,841,303  ; 

137,742.749  : 
125,997,054 
119,849,982  | 
124.824.746 
89,262,093  1 
! 

43.452 

29,640 

40,403 
32,000 
28,119 
(o)  25.130 

31,200 

98.44'6.i9i 
91.388.626  : 
103,725,735 

116,497,340 

25.800 
ifo)  23.830 

26.783 

(o)  31,700 

93,796,831 

22,387 

89,443,680 

24,034 

177.656.470 
302,836,096  1 

690.000  4.990,727,444 

474,500  3.842.872.196 

489.589  2,689,161,650 

318.000  1,724,566.120 

126,000  1,529,382,839 

99.800  660.905,059 

122.000  455,089,497 

130.000  421,100.000 

97,500  487,213,500 

65,350  474,553,410 

93,331  508.256,900 

74,600  428,956,100 

98,100  389,102.000 

44,000  227,324,308 

30,702  173,949,572 

70,000  141,535,800 

.  199,952,617 

44,400  185.252,237 

45,300  135,786.020 

36,000  134,886.292 


626  |(o)  129,626  725,351,101 


291,060 
(o) . 161,566 


828.280 

618.100 


1,147,920,881 

594,098,027 

608,619,727 

284,602,140 

287,666,276 

220,340,490 

212,161,952 

154,300,000 

141,511,652 

133,094,054 

115,356,150 

103,837,503 

70,525,944 


124,035 


300,700 

162,966' 

99,060 

95,507 


527.420 

474,500 

503,005 

335,000 

127,000 

82.400 

4.221,001,199 

3,170.358.660 

2.527.827.765 

1,673.119,325 

1,249,312,710 

580,021,067 

126,850 

60,780 

89,287 

71,400 

98,000 

44,700 

20,500 

518.856,200  j 
441,150,290 

486,799.830 

282,433,000 

405.750,100 

204,282,001 

153.646,054 

1 

j 

(o) 

41,000 

40,950 

33,000 

159,428.487 

168,544,700 

172.307,040 

145,950,224 

i'  ■ 

124,035 

691,485,448 

(») 

1,168,305,375  :l 
354,922,052  i  .  . 
608,371,076  (o) 
291,426,822  (o) 
304,313,972 

244,678,940 
228,941,683 
179,000,000  ^o) 
152,489,148 
143,901,864 

124,932,815  fo) 
99,938,196 
67,439,697 


122,907 


301.830 

162.600 

105.430 

102.227 


Detailed  information  for  those  years  will  be  found  in 
corresponding  issues  of  the  Supplement. 

Less  energy  supplied  to  other  electric  companies. 
Peaks  refer  to  Kansas  City  system  only. 

Excluding  purchases  for  surplus  sales  to  other  electric 
corporations  but  including  purchases  to  supplement 
output  of  generating  stations  for  use  of  customers  in 
Central  Hudson  territory. 

Over  one-hour  period.  Excludes  “Firm  Peak  Serv¬ 
ice”  to  Potomac  Electric  Power  Co. 

Prior  to  1932  Pennsylvania  Water  &  Power  Co.  only. 


(j?)  Includes  “Firm  Peak  Service”  to  Potomac  Electric 
Power  Co.:  in  1935  9,434,800  kw.-hr.;  1934  14,412,- 
900,  1933  7,060,600. 

(h)  Sum  of  peaks  of  two  divisions.  1935:  Bridgeport 
40,600,  New  Haven  38,700.  1934;  each  35,600. 

(j)  Includes  effect  of  supply  to  neighboring  systems. 

(m)  Instantaneous  or  five-minute. 

(n)  Does  not  include  purchased  energy. 

(o)  Over  one-hour  period.  Actual  or  estimated. 

ip)  A.-c.  input.  (r)  Output  measured  on  d.c.  side. 


( J)  k'nergy  produced  from 
in  output  prior  to  1932. 

(B)  Includes  the  Southern  ^ 
California  Power  Co.  an> 
during  1934  anil  1935  wi 
for  redelivery. 

(C)  Canadian  Niagara  Powi 
included  in  Niagara  Hui 

(D)  Mainland  system  only. 

(E)  Received  too  late  for  t 


f 


IfeKftlUilil 

— 

-  -  -'i 

45,  iuu" 

fo) 

48,400 

(0) 

48,400 

196,171,710  i 

(0) 

48,000 

50.655 

191,918,000 

(0) 

50,635 

!(o; 

43,779 

(0) 

41,355 

179,573,314 

(0) 

41,893 

1 

1(0) 

38,262 

io) 

28,762 

178.991.700 

io) 

42,167 

40,000 

■ 

177.678.245 

(0) 

34,200 

41,150 

12,200 

177,112,090 

36,100 

:fo) 

52,640 

(0) 

38,640 

169,874,630 

(0) 

54,860 

iB 

. 

39,350 

168,594,800 

38,100 

'0) 

37,618 

164,465,000 

(0) 

35,030 

36,600 

36.600 

154,575.830 

34,800 

1 

38,650 

38,650 

153,917,750 

34,400 

1 

38,500 

11.000 

147,737,000 

40.200 

38,200 

20,000 

147,493,112 

32,400 

42,120 

30,515 

146,820.606 

39,115 

32,505 

32,505 

144,433,133 

30,065 

29,265 

142,732,398 

25,989 

(o) 

24,660 

(0) 

42,800 

1  31.135.733 

(0) 

25,120 

(o) 

28,100 

io) 

28,100 

128,469,723 

(0) 

27,500 

29,720 

20,620 

125,266,928 

28,200 

25,500 

25,500 

123,564.750  ! 

26,200 

29,000 

122.754.775  1 

25,500 

25,510 

25,510 

120,090,871  ! 

25,350 

(o) 

26,373 

(0) 

5,009 

118,302,350  ! 

(0) 

23.010 

(o) 

30,000 

29,600 

115,642.930  1 

28,400 

24,600 

28,800 

1 14,213,818 

23,270 

(o) 

24,256 

113,953,970 

(0) 

20,899 

30,050 

30,050 

107,685,118 

22.345 

|(ni) 

28,000 

(rn) 

28,000 

105,157,090 

(m) 

23,000 

(«;) 

23,500 

(m) 

23,500 

103,776,867 

(m) 

22,000 

m ) 

25,500 

(  m) 

25,500 

103,750,200 

(ni) 

24,800 

R 

24,000 

103,563,210 

1 

45,000 

206,358,724 

44.000 

82,150 

81,450 

360,488,633 

72,100 

! 

102,894,925,190 

1 

1.319,000 

872,000 

6,954.453,468 

1,215,000 

829,100 

590.900 

4,777,711,082 

788,400 

484,534 

483,684 

2,843,388,706 

493,561 

ic.) 

363,000 

2,220,640,856 

426,700 

156,000 

2,071,625,524 

362,250 

121,400 

916.891.229 

115,000 

160,000 

160,000 

832,239,594 

160,000 

222,200 

222.200 

825,901,000 

172,200 

1 

145,300 

657,958,100 

110,900 

j 

79,200 

64,800 

577,265,540 

72,700 

i 

95,500 

90.883 

552,752,450 

96,200 

74,600 

525,570.000 

74,600 

)(o) 

98,400 

(0) 

98,400 

417,787,590 

(0) 

97,700 

,i 

43,105 

281,557,016 

42,557 

241,458,062 

72,000 

72,000 

239,609,370 

I 

72,500 

I4 

216,227,296 

I 

47.200 

44,400 

203.264,130 

46,800 

45.000 

45.000 

193,833,300 

41,220 

•te) 

44,500 

(m) 

37,600 

144,956,182 

44,500 

_ 

25,695,090.495 

. 

(0) 

173,776 

(0) 

173,776 

921,842,791 

(0) 

148,844 

296,220 

296,220 

1.158.592.929 

302,180 

622,972,653 

(0) 

161,500 

io) 

161,500 

597,495,776 

(0) 

164,600 

108,660 

(0) 

91.400 

356,189,680 

(0) 

105.700 

98,681 

302.650,740 

94.197 

81.270 

81.270 

224,417,750 

79,380 

78,200 

65,200 

220,871,582 

73,700 

(t') 

44.000 

(0) 

23.100 

164,550,700 

(0) 

41,800 

43.000 

6,400 

141,028,510 

43,100 

I 

45,000 

133,734,406 

1 

(0) 

41,925 

124,673,675 

(0) 

38,085 

■■ 

37.000 

28,185 

117,657,031 

36,000 

1 

92,018,250 

_ 

. i  4.256.853.682 

aan^TTriTi"' TT 

183.657,590 

(0)  48,300 

io)  48,300 

179,947,166 

IBI^M 

io)  44,200 

I53,9l2,‘^ 

180,575.000 

169,705,134 

36,356 

34,515 

152,802,616 

34,428 

25,858 

153,647,06 

171,541,650 

(0)  35.677 

(0)  29,877 

165.681,499 

34,900 

172,707,15 

155.229,322 

(0)  31,000 

141,135,632 

Vt  il 

132,689,60 

147,206.215 

41,540 

1,620 

138,628,416 

130,816,59 

159,272.880 

38,300 

27,800 

159,327,841 

26,800 

142,240,34 

163,919,200 

147,368,000 

32,464 

132,668,159 

30.372 

132,226,98 

153,002,823 

33,000 

33,000 

143,553,046 

28,200 

127,731,49 

132.048,260 

. 

151.903,000 

28,380 

11,040 

143,905,100 

BBSS] 

14,300 

139,285,03 

140,332,635 

28.000 

8,700 

130,082,544 

20,500 

126,841,30 

142,754,307 

128,431,109 

137,742,74 

136,293.181 

28,825 

28,825 

126,074,818 

31,225 

31,225 

125,997,05 

128,066,007 

25.548 

120.052.212 

26.931 

1 19,849,98 

132,627,390 

26.800 

35,600 

134,761,462 

39.000 

124,824,74 

124,682,216 

(0)  29,700 

101,504,990 

io)  26,100 

89,262,09 

118,862,965 

120,909,429 

105,600,712 

23,300 

23.366 

95,226,852 

26,700 

98,446,19 

97.750,181 

io)  26.700 

io)  26,700 

102,703,144 

io)  21,970 

91.388.62 

106,306,878 

io)  22.134 

104,019,804 

25,305 

4,620 

103,725,73 

113,909,830 

io)  29,500 

io)  29,200 

114,787,730 

io)  30,600 

1 16,497,34 

109,335.038 

98.138,150 

18,681 

100 

90,238,272 

101 

93,796,83 

87,996,680 

91,209,467 

95,557,869 

19,000 

19,000 

85,026,898 

19,900 

89,443,68 

93,527,800 

87.676.238 

196,009.181 

43,600 

43,600 

178,667,276 

40,000 

177,656,47 

321,135,024 

297,288,049 

302,836,09 

98,370,102,676 

6,443,023.189 

1,082,000 

690,000 

4,990,727,444 

828,280 

527,420 

4.221.001.19 

4.517,660,334 

648,300 

474,500 

3.842,872,196 

618,100 

474,500 

3,170,358,66 

2,755,875,028 

490,289 

489,589 

2,689,161,650 

503,705 

503,005 

2,527,827,76 

1,936,583,893 

318,000 

318,000 

1,724,566,120 

335.000 

335,000 

1,673,119,32 

1,807,484,405 

335,600 

126,000 

1,529,382,839 

274,000 

127,000 

1,249,312,71 

863,091,887 

99,800 

99,800 

660,905,059 

82,400 

82,400 

580,021,06 

938,873,577 

122,000 

122.000 

455,089,497 

750.687.000 

1  30,000 

130,000 

421,100,000 

554.214,300 

97,500 

97,500 

487,213,500 

126,850 

126,850 

5I8.856.2C 

531,463,900 

65,350 

65,350 

474,553,410 

60,780 

60,780 

441,150,29 

549,530,695 

98,900 

93,331 

508,256,900 

94,600 

89,287 

486,799,83 

505,186,900 

74,600 

428,956,100 

(0)  71,400 

282,433,00 

396,538,400 

99.200 

io)  98,100 

389,102,000 

100,600 

98;  000 

405.750,10 

237,225,432 

44.000 

44.000 

227,324,308 

44,700 

44,700 

204,282,00 

224,878,662 

30,702 

30,702 

173,949,572 

20,500 

20,500 

153,646,05 

248,250,750 

70,000 

70,000 

141,535,800 

217,312,316 

199,952,617 

159,428,48 

190,255;500 

42,800 

44,400 

185.252,237 

41,000 

41,000 

168,544,70 

168,188,870 

45,300 

45,300 

135,786,020 

40,950 

40,950 

172,307,04 

141,854,448 

40,000 

36,000 

134,886,292 

41,000 

33.000 

145,950,22 

23,978,179,486 

824,977,559 

io)  129,626 

(0)  129,626 

725,351,101 

(0)  124,035 

(0)  124,035 

691,485,44 

1.176,030.097 

291,060 

291,060 

1,147,920,881 

300,700 

300,700 

1,168,305,37 

578,818.638 

594,098,027 

354,922,05 

613.294,738 

io)  161,500 

(0)  161,500 

608,619,727 

io)  162,900 

(0)  162,900 

608,371,07 

355,947,402 

284,602,140 

io)  99,060 

io)  78,300 

291,426,82 

301,178,268 

90,324 

287,666,276 

95,507 

304,313,97 

224,327,000 

79,695 

220,340,490 

93,030 

93,030 

244,678,94 

215,317.750 

66,000 

212,161,952 

84,000 

71,500 

228,941,68 

163,719.900 

io)  41,200 

(0)  26,400 

154,300,000 

43,000 

26,600 

179,000,00 

147,380,867 

39,880 

7,560 

141,511,652 

46,182 

13,327 

152,489,14 

131,149,744 

40,000 

133,094,054 

47,000 

143,901,86 

120.124,100 

(0)  39,620 

io)  38,770 

1  15,356,150 

io)  42,620 

(0)  39.560 

124,932,81 

113,301,507 

32,650 

21,500 

103,837,503 

29,500 

21,540 

99,938,19 

76,327,961 

70,525,944 

67,439,69 

4.216,917.972  ii . 

an  Co.  System  (W  is.*Micli.  Clroup) 
ky.  y  I^i^ht  Co.,  incl.  ff'is.  E.  P.  Co., 
tj.,  U’i.t.  .\ltcfi.  /’.  Co. 
an  Co.  System  (D.  C.  (iroup) 

Po’.ffr  Co. 

i  lectric  Service  C(».  System 
Power  Co. 

(  ompany 
(  00  ku\~hr. 
i(jht  ('orporation 


Moline-Rock  Island  Manufacturing  Co. 

The  United  Rower  Sc  Light  Corp.  (of  Kansas) 

So  data  were  received  from  these  companies 
{a)  Company  practice  varies  as  to  the  period  for  which 
the  peak  is  determined.  Since  1931  peak  data  have 
been  requested  on  a  30-minure  basis.  For  that  or  a 
shorter  period  the  returns  have  generally  been  en¬ 
tered  without  comment.  Those  for  a  longer  period 
are  noted.  No  distinction  has  been  made  between 
estimated  and  observed  values.  In  earlier  years  both 


(b) 

(c) 

(d) 


(c) 


Detailed  information  for  those  years  will  be  found  in 
corresponding  issues  of  the  Supplement. 

Less  energy  supplied  to  other  electric  companies. 
Peaks  refer  to  Kansas  City  system  only. 

Excluding  purchases  for  surplus  sales  to  other  electric 
corporations  but  including  purchases  to  supplement 
output  of  generating  stations  for  use  of  customers  in 
Central  Hudson  territory. 

Over  one-hour  period.  Excludes  “Firm  Peak  Serv¬ 
ice”  to  Potomac  Electric  Power  Co. 


(r) 

Includes  ‘‘F 

Power  Co.: 

900;  1933  7, 

(h) 

Sum  of  pea 

40,000,  New 

ij) 

Includes  effV 

(m) 

Instantaneoi 

(n) 

Does  not  in( 

io) 

Over  one-ho 

&  Light  Company 


instantaneous  and  30-minute  peaks  were  called  for.  (f)  Prior  to  1932  Pennsylvania  Water  &  Power  Co.  only.  (p)  A.-c.  input. 


05.375 
22,052  |i. . 
71,076  i(o) 

26,822  (o) 

13,972 

78,940 
41,683 
00,000  (o) 
89,148 
01,864 

32,815  (o) 
38,196 
39,697  . .  . 


‘s  “Firm  Peak  Service”  ro  Potomac  Electric 
Co.:  in  1935  9,434,800  kw.-hr.;  1934  14,412,- 
'33  7,060,600. 

F  peaks  of  two  divisions.  1935:  Bridgeport 
New  Haven  38,700.  1934:  each  35,000. 

:s  effect  of  supply  to  neighboring  systems. 

aneous  or  five-minute. 

ot  include  purchased  energy. 

ne-hour  period.  Actual  or  estimated. 

put.  (r)  Output  measured  on  d.c.  side. 


Energy  produced  from  “Water  Sold”  was  included 
in  output  prior  to  1932.  See  Suppl.,  May  6,  1933. 
Includ  es  the  Southern  Sierras  Power  Co.,  Nevada- 
California  Power  Co.  and  Yuma  Utilities  Co.  Peaks 
during  1934  and  1935  were  read  during  through-feed 
for  redelivery. 

Canadian  Niagara  Power  Co.,  Ltd.,  fsee  Canada), 
included  in  Niagara  Hudson  Power  Corp.  System. 

Mainland  system  only. 

Received  too  late  for  tabulation  in  proper  order. 


A.-c.  output.  Prior  to  1930  the  output  given  is 
kw.-hr.  generated  as  d.c.  or  after  conversion  to  d.c. 

For  companies  included  in  various  earlier  years  see 
Supplement,  May  5,  1934. 

Includes  Manitoba  Power  Co.,  Ltd.,  Suburban  Rapid 
Transit  Co.,  Winnipeg  Selkirk  &  Lake  Winnipeg 
Ry.,  Northwestern  Power  Corp.,  Ltd.  For  earlier 
years  see  Supplement,  May  5,  1934. 

Operations  since  1932  not  comparable  with  earlier 
years.  See  Supplement,  May  6,  1933. 


For  expljuiations  and  comments  relating  to  these 
statistics  the  Electrical  World  of  May  9,  1936,  should 
be  consulted. 

The  table  includes  one  company  retained  from 
previous  lists  although  its  output  in  1933  fell  short 
of  100,000,000  kw.-hr. 


Table  II — Detailed  Data  on  G< 
of  Public  Utility  Systems  Ha\ 


Generator  Rating,  Dec.  31,  1935  I  Generated  and  Purchased  Output,  1935 


Section  and  System 


Fuel  Burning  Plants  I  Hydro  Plants 


New  England  States 
New  England  Power  Assn,  and  Subsidiary  Cos. 
The  Edison  Electric  Illuminating  Co.  of  Boston 
The  Connecticut  Light  and  Power  Company. . 
Constituent  Utility  Cos.  of  Western  Mass.  Cos. 
Central  Maine  Power  Company . 


Montaup  Electric  Company . 

Hartford  Electric  Light  Company . 

The  United  Illuminating  Company . .  .  . 

Public  Service  Company  of  New  Hampshire 
Blackstone  V'alley  Gas  &  Electric  Company. 


New  Bedford  Gas  &  Edison  L’t  Co.  (Assoc.  G.  &  E.  Sys.) 

Cumberland  County  Power  and  Light  Co . 

The  Connecticut  Power  Company . 

Bangor  Hydro-Electric  Company . 


Totals  for  section. 


*  Middle  Atlantic  States 

!  Niagara  Hudson  Power  Corporation  (r) . . . 

I  Consolidated  Gas  Co.  of  N.  Y.,  Elec.  Cos.  Affil.  with  the 

:  Philadelphia  Electric  Company  System . 

^  Public  Service  Electric  and  CJas  Company  (N.  J.) . 

■  The  West  Penn  Electric  Co.  &  Subsidiary  Cos . 


Pennsylvania  Power  &  Light  Company . 

Pennsylvania  Wtr.  &  Pwr.  Co.  and  Safe  Harbor  Wtr.  Pwr.  Corp 

Ouquesne  Light  Company . 

Assoc.  Gas  &  Elec.  System  (Eastern  Pa.  &  N.  J.  Group) . 

N.  Y.  State  Elec.  &  Gas  Corp.  Group  (Assoc.  G.  &  E.  Sys.) .  . . 


ii  Assoc.  Gas  &  Elec.  System  (West.  Penna.  Group) . 

ii  Rochester  Gas  &  Elec.  Corp.  (Assoc.  G.  &  E.  System) . 

II  Long  Island  Lighting  Company  System . 

'■  I'he  Scranton  Electric  Company . 

3  Penn  Central  Light  and  Power  Co.  (Assoc.  G.  &  E.  System) 


Jersey  Central  Power  and  Light  Company . 

Atlantic  City  Electric  Company . . 

Central  Hudson  Gas  &  Electric  Corporation . 

Pennsylvania  Power  Company . 

Luzerne  County  Gas  &  Electric  Corp . 

Staten  Island  Edison  Corp.  (Assoc.  G.  &  E.  System) 


Totals  fur  section  (c) . 


East  North  Central  States 

Commonwealth  Edison  Company . 

American  Gas  k  Electric  Co.  Interconnected  System 

The  Detroit  Edison  Company.  . . 

Public  Service  Co.  of  Northern  Illinois . 

The  Cleveland  Electric  Illuminating  Company . 


Super- Power  Co.  of  Illinois . | 

Columbia  Gas  &  Electric  Corp.  &  Subsidiary  Cos . | 

Consumers  Power  Company . ! 

The  Milwaukee  Elec.  Ry.  &  Light  Co.  &  Affil.  Cos.  (D) . 

Chicago  District  Electric  Generating  Corp . | 


Ohio  Edison  Company . 

Public  Service  Company  of  Indiana . 

The  Toledo  Edison  Company . 

Northern  Indiana  Public  Service  Company 
I  he  Ohio  Public  Service  Company . 


Central  Illinois  Public  Service  Company . 

Indianapolis  Power  it  Light  Company . 

The  Columbus  Railway,  Power  and  Light  Co 

Central  Illinois  Light  Company . 

Wisconsin  Power  and  Light  Company . 


f  Wisconsin  Public  Service  Corporation  . .  . 

City  of  Detroit,  Public  Lighting  Commission. ... 

3  Northern  Indiana  Power  Company.  _  ....  . . 

;  City  of  Cleveland,  Department  of  Public  Utilities 
-  Indiana  Service  Corporation . 


Rating  of 
Generators, 
Kw. 

(6) 


Total  Output, 
Kw.-Hr. 


Generated 

(Net), 

Kw.-Hr. 


Purchased, 

Kw.-Hr. 


2,188,886,998 

1,224,562,906 

632,021,404 

460,014,000 

459,905,610 


1,695,453,584 

1,000,086,465 

410,449,593 

332,515,000 

437,043,023 


493,433,414 

224,476,441 

221,571,811 

127,499,000 

22,862,587 


423,657,024 

341,336,209 

308,338,000 

219,205,635 

213,154,659 


402,649,990 

346,880,920 

308,338,000 

197,250,513 

8,365,792 


21,007,034 

—5,544,711 


21,955,122 

204,788,867 


196,171,710 

169,874,630 

147,737,000 

120,090,871 


196,171,710 

139,900,630 

36,266,000 

120,034,371 


29,974,000 

111,471,000 

56,500 


Farm  or 
Rural, 
if  not 

Included  in 
Domestic 
(10) 


987,932 

3,814,561 


3,821,491 

481,552 


594,892 

2,192,676 


7,104,956,656  5,631,405,591  1,473,551,065 


7,063,367,862 

5,493,400,000 

3,210,338,623 

2.269,424,555 

2,068,152,932 


5,851,207,177 

4,587,500,000 

3,243,825,173 

2.024,524,364 

2,029,007,611 


1,212,160,685 

905,900,000 

—33,486,550 

244,900,191 

39,145,321 


1,522,748,500 

1,429,694,400 

1,403,252,940 

795,377,813 

505,251,769 


1,315,115,400 

1,419,049,800 

1,386,364,970 

637,864,222 

266,177,323 


207,633,100 

10,644,600 

16,887,970 

157,513,591 

239,074,446 


400,303,230 

384,512,454 

283,939,361 

276,436,132 

253,756,501 


393,373,524 

237,386,080 

283,930,812 

275,075,344 

252,785,528 


6,929,706 

147,126,374 

8,549 

1,360,788 

970,973 


242,095,275 

223,614,768 

216,374,355 

177,678,245 

131,135,733 

115,642,930 


318,921,795 

223,338,768 

85,581,974 

0 

214,212,880 

112,189,430 


-76,826,520 

276,000 

130,792,381 

177,678.245 

-83,077,147 

3,453,500 


28,466,498,378  25,157,432,175  3,309,066,203 


4,191,045,000 

3,819,332,352 

2,534,561,100 

1,696,756,840 

1,457,969,255 


2,110,284,000 

3,624,762,827 

2,526.298,900 

927,366,384 

1,457,887,679 


#2,080.761,000 

194,569,525 

8,262,200 

769,390,456 

81,576 


1,346,251,000 

1,252,490,212 

1,233,811,914 

1,210,496,055 

1,168,934,000 


1,346,198,600 

1,257,012,770 

1,130,463,418 

1,097,535,213 

1,168,934,000 


52,400 

—4,522,558 

103,348,496 

112,960,842 


876,899,592 

642,607,543 

492,963,903 

463,600,194 

453,088,903 


844,906,175 

555,802,282 

308,178,003 

408,795,586 

380,248,083 


31,993,417 

86,805,261 

184,785,900 

54,804,608 

72,840,820 


368,717,938 

360,488,633 

316,027,352 

291,344,894 

287,192,562 


184,140,295 

305,655,046 

314,984,150 

286,515,944 

256,851,165 


184,577,643 

54,833,587 

1,043,202 

4,828,950 

30,341,397 


258,398,400 

203,623,520 

177,112,090 

168,594,800 

147,493,112 


246,347,796 

185,116,000 

1,529,348 

168,594,800 

45,354,800 


12,050,604 

18,507,520 

175,582,742 

0 

102,138,312 


27,422,822 


10,950,800 


8,347,639 

11,973,699 


3,525,055 

4,144,595 


136,302 

1,133,904 


4,136,200 

6,475,225 

2,416,627 

30,648 

112,578 


2,000 

13,932,853 

12,598,000 

9,059,847 

5,009,403 


12,789,374 


5,851,454 

3,005,243 

1,486,905 

2,651,472 

4,200,694 


4,226,560 


1,436,412 

6,871,617 


2,058,298 


1,191,122 
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jenerator  Rating,  Output,  Customers  and  Distribution  of  Et 
iving  an  Output  Exceeding  100,000,000  Kw.-Hr.  During 


Domestic 

Service 


Commercial 
Small  Light 
and  Power 
(Retail) 
(12) 


Distribution  of  Output  in  Kilowatt-Hours,  1935 


Commercial 
Large  Light 
and  Power 
(Wholesale) 

(13) 


Municipal 

Service 

(Street 

Lighting, 

etc.) 

(14) 


Other  Sales 
to 

Ultimate 

Consumers 

(15) 


Elec.  R’way 
Operation 
(Including 
Company- 
Owned) 
(16) 


Other  Public 
Utilities 
(Including 
Municipal 
Systems) 

(17) 


Used  by 
Company 


Accounted  for 


Number  of 


213,948,517 

197,004,500 

95,694,821 

50,052.000 

35,261,998 


56,819,074 

57,682,882 

21,405,142 

17,198,906 

13.775,302 

20,739,945 

16,797,000 

17,478,999 


417,628,874 

895,500,000 

385,545,268 

392.001,921 

187,092,150 

155,660,800 


223,442,705 

69,362,783 

80,084,753 

47,170,768 

60.810,390 

85,572,007 

34,678,357 

28,531,829 

50,932,814 

40.577.466 
36,341,538 
20,710,419 

14.260.466 
24,802,606 


604,209,000 

259,740,047 

362,339,000 

162,346,463 

204,184,957 


192,308,570 

195,738,220 

221,475,256 


112,124,805 

51,144,101 

48,785,194 

33,565,053 

44,068,243 

49,785,657 

61,346,384 

55,499,624 

34.251.165 

36.983.166 

35,201,416 

0 

16,843,389 

29,665,509 

9,686,456 


133,939,491 

188,554,250 

39,997,949 

38,433,000 

20,184,983 


736,194,163 

300,762.404 

247,523,333 

142.818,000 

237,946,517 


40,181,182  . 
32,140,876  . 
10,079,126  . 
9,349,000  I 
9,624,586  . 


4,859,000 


56,024,169 

20,697,801 

35.600,510 

18,930,000 

4,721,340 


63,008,954 

53,012,295 

13,938,104 

13,831,818 

8,582,894 
34,105,908 
7,468,000 
{d)  d 


52,646,341 

138,075,660 

56.374,879 

128,960,110 

123,330,656 

54,593,830 

25,326,000 

75,874,733 


7,377,600 

7,543,732 

6,228,310 

9,889,418 

3,802,324 

4,426,952 

1,605,000 

1,121,614 


18,100,800 


3,901,593 


11,912,366 

0 

3,052,350 


669,590,760 

308,076,362 

122,691,789 

118,669,000 

36,413,528 

423,657,024 

105,544,868 

7,495,000 

81,494,132 

23,109,987 

25,931,698 

13,763,600 

89,341,000 

2,892,410 


47,767,858 

5,410,807 

16,721,323 

5,301,000 

47,471,578 


3,681,867 

4,078,499 

4,646.124 

1,033,720 

2,343,994 

2,984,842 

854,000 

590,234 


363,738,919 

id) 

317,424,182 

498,891,351 

138,069,989 


3,466,266,512  107,312,249  112,077,769 

6/2,988,700,000  286,000,000  470,700,000 

1,262,004,028  31.438.395  677,086,990 

835,136,356  60,164,777  *119,197,263 

1,390,489,802  20,821,937  5,774,172  64,733,943 

i  1,041,912,000  55,676,900  . 


110,024,685 

45,840,657 

41,882,014 

31,526,841 

78,897,513 

36,468,508 

36,462,637 

17,171,524 

21,940,961 

55,208,892 

31,612,727 

18,969,032 

7,543,871 

9,090,660 


711,302.659 

363,250,337 

184,612,768 

195,963,574 

103,757,307 

60,163,712 

141,977,162 

121,308,510 

78,507,104 

73,678,866 

54,072,458 

110,939,972 

83,348,778 

35,924,988 


28.976,480 

12,190,022 

22,633,266 

11,216,804 
31.523,822 
21.093,110 
5,247,1  16 
5,868,584 

22,580,707 

8,432,866 

5,543,470 

2,959,986 

2,614,853 

11,690,872 


134,263 


420,460 


174.482.790 

22,441,472 

1,067,496 

3,192,132 

29,083,799 

14,048,000 

13,663,210 

9,757,412 

12,303,610 

135,148 

867,000 

2,979,260 

8,628,843 

14,304,283 


1,572,648,787 

'  ’i43,27V,i26' 
1,726,880 
9,140,560 

73,055,800 

1,358,327,500 

4,290,945 

156,134,341 

95,836,265 

35,148,105 

1,795,860 

2,029,022 

9,256,922 

31,895,122 

5,074,740 

2,611,000 

42,179,481 

5,310,360 

830,420 

3,147,300 


468,276,000 

253,647,988 

462,607,100 

95,492,248 

160,132,183 


1,570.505,000 

2,225,721,836 

1,177,309,900 

312.559,664 

699,017,791 


111,116,000 

26,182,865 

52,352,200 

97,564.088 

18,708,537 


131,803,432 

189,463,207 

145,809,586 


501,502,772 

567,357,293 

473,789,633 


66,845,119 

18,870,166 

29,262,368 


123,629,995 

40,639,418 

48,192,099 

20,691,937 

38,366,386 

54,372,157 

81,887,851 

43,587,899 

52,860,999 

24,848,905 

26,260,834 

163,647 

13,961,589 

27,223,877 

13,930,865 


274,339,999 

160,830,524 

252,076,657 

181,205,743 

240,739,096 

107,531,850 

153,082,245 

99,794,350 

163,758,752 

43,721,814 

107,325,852 

11,881,966 

80,369,487 

45,048,910 

70,924,972 


13,371,614 

7,893,862 

10,448,986 

-12,936,787 

6,760,156 

18,549,858 

17,511,767 

2,102,536 

4,798,094 

6,728,344 

7,298,503 

84.924,291 

2,129,186 

41,081,830 

2.416.020 


50,368,848 

37,000,000 

29,314,073 

22,968,282 


4,064,892 

12,728,254 

3,274,687 

3,801,292 

18,124,176 

6,185,828 

1,019,481 

3,365,176 

7,618,228 

2,696,372 

5,100,401 

"i,667,7i8' 

1,457,157 


926 

450 

4 

345 

2,124 

a  3 

553 

1 

000 

k 

080 

705 

932 

l( 

860 

5,5i2 

148 

265 

530,493,000 

413,657,275 

281,687,300 

169,764,459 

184,947,421 


141,490,646 

207,397,094 

177,891,774 


97,807,870  ! 
97.549,371  i 
61,581,752  i 
70,191,316  I 
51,778,312  I 

63,784,684  i 
38.488.222  i 
25,394.014  ! 
27.748,519  ! 
50,778,579  ! 

43,786,770  ! 
14.181,056 
39,376,323  ! 
22.170,982  i 


554,619 

82,647 

u  1,848,378 

id) 

549,825 

112,662 

733,670 

156,307 

275,146 

47,502 

295,055 

id) 

287,746 

28,958 

121,742 

19,843 

119,279 

18,575 

93,500 

13,644 

105,621 

12,194 

126,765 

17,478 

68,073 

10,577 

49,351 

8,068 

76,903 

11,444 

66,852 

14,886 

52,172 

12,005 

34.218 

5,461 

32,231 

3,684 

38,732 

5,367 

r  807,556 

120,710 

421,884 

80,760 

/  489,894 

76,127 

237,093 

31,498 

271,005 

32,043 

39,178 

51.737 

275,825 

46,038 

152,677 

21,779 

99,639 

18,249 

83,608 

10,873 

61,234 

10,563 

66,107 

10,804 

111,067 

27,338 

99,028 

12,288 

87,692 

10,605 

46,745 

10,771 

69,002 

13,019 

61,622 

9,675 

0 

12 

39,035 

7,849 

44,148 

7,326 

58  I  City  of  Cleveland,  Department  ot  f'ubhc  Utilities .  I  SU.UOO  ^  ITT  l68,iV4,8UU  168,594,8UU  0  - 

59  I  Indiana  Service  Corporation .  I  31,000  0  _ 0[  147,493,112  45,354,800  102,138,312  1,191,122 


I 


•lie 


1935 


i’lants 

Iating  of 
nerators, 
Kw. 

(6) 


337,930 

50 

58,190 

89,825 

108,814 

0 

750 

0 

40,779 

1,750 

0 

32,217 

9,600 

31,035 

710,940 


,038,562 

0 

253,765 

0 

56,375 

45,135 

291,000 

0 

22,198 

14,155 

48.000 

48,645 

0 

0 

4,520 

350 

0. 

23.740 

0 

0 

0 

,846,445 


0 

103,344 

9,550 

800 

0 

0 

0 

147,810 

19,705 

0 

1,950 

4,290 

5,000 

1,635 

0 

0 

0 

0 

0 

37.313 

45.232 

0 

384 

0 

0 


If 


Supplement  to  ELECTRICAL  WORLD,  May  9,  1936 

Copyright  1936,  by  McGraw-Hill  Publishing  Company,  Inc. 

Detailed  Data  on  Generator  Rating,  Output,  Customer: 
Utility  Systems  Having  an  Output  Exceeding  100,00' 


Generated  and  Purchased  Output,  1935 


Distribution  of  Output  in  Kilowatt-Hours,  1935 


Farm  or 

Municipal 

Elec.  R’way 

Other  Public 

Generated 

Rural, 

Commercial 

Commercial 

Service 

Other  Sales 

Operation 

Utilities 

lotal  Output, 

(Net), 

Purchased, 

if  not 

Domestic 

Small  Light 

Large  Light 

(Street 

to 

(Including 

(Including 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

Included  in 

Service 

and  Pow’er 

and  Power 

Lighting, 

Ultimate 

Company- 

Municipal 

Domestic 

(Retail) 

(Wholesale) 

etc.) 

Consumers 

Owned) 

Systems) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

2,188,886,998 

1,695,453,584 

493,433,414 

987,932 

213,948,517 

133,939,491 

736,194,163 

40,181,182 

56,024,169 

669,590,760 

1,224,562,906 

1,000,086,465 

224,476,441 

3,814,561 

197,004,500 

188,554,250 

300,762,404 

32,140,876 

20,697,801 

308,076,362 

632,021,404 

410,449,593 

221,571,811 

95,694,821 

39,997,949 

247,523,333 

10,079,126 

35,600,510 

122,691,789 

460,014,000 

332,515,000 

127,499,000 

50,052,000 

38;433,000 

142,818,000 

9,349,000 

/  4,859,000 

18.930;000 

I18;669;000 

439,905,610 

437,043,023 

22,862,587 

35,261,998 

20,184,983 

237,946,517 

9,624,586 

4,721,340 

36,413,528 

423,657,024 

402,649,990 

21,007,034 

423,657,024 

341,336,209 

346,880,920 

b  —5,544,711 

56,819,074 

63,008,954 

52,646,341 

7,377,600 

0 

18,100,800 

I05;544;868 

308,338,000 

308,338,000 

57,682,882 

53,012,295 

138,075,660 

7,543,732 

7,495,000 

219,205,635 

197,250,513 

21,955,122 

3,821,491 

21,405,142 

13;938,104 

56,374,879 

6,228,310 

3,901,593 

81,494,132 

213,154,659 

8,365,792 

204,788,867 

481,552 

17,198,906 

13,831,818 

128,960,110 

9,889,418 

23,109,987 

196,171,710 

196,171,710 

594,892 

13,775,302 

8,582,894 

123,330,656 

3,802,324 

25,931,698 

169,874,630 

139,900,630 

29,974,000 

2,192,676 

20,739,945 

34,105,908 

54,593,830 

4,426,952 

11,912,366 

13,763,600 

147,737,000 

36,266,000 

111,471,000 

16,797,000 

7,468,000 

25,326,000 

1,605,000 

0 

89,341,000 

120,090,871 

120,034,371 

56,500 

17,478,999 

\d) 

d  75;874,733 

i;i21,614 

3,052,350 

2;892;410 

7,104,956,656 

5,631,405,591 

1,473,551,065 

7,063,367,862 

5,851,207,177 

1,212,160,685 

27,422,822 

417,628,874 

363,738,919 

3,466,266,512 

107,312,249 

112,077,769 

1,572,648,787 

5,493,400,000 

4,587,500,000 

905,900,000 

895,500,000 

{d) 

^7  2,988,700,000 

286,000,000 

470,700,000 

3,210,338,623 

3.243,825,173 

—33,486,550 

385,545,268 

317,424,182 

1,262,004,028 

31,438,395 

677,086,990 

143,271,120 

2,269,424,355 

2.024,524,364 

244.900,191 

392.001,921 

498;891,351 

'835,136,356 

60,164,777 

/il  19,197,263 

1J26;880 

2,068,152,932 

2,029,007,611 

39,145,321 

187,092,150 

138,069,989 

1,390,489,802 

20,821,937 

5,774,172 

64,733,943 

9,140,560 

1,522,748,500 

1,315,115,400 

207,633,100 

10,950,800 

155,660,800 

(d) 

(7  1,041,912,000 

55,676,900 

73,055,800 

1,429,694,400 

1,419,049,800 

10,644,600 

1,358,327,500 

1,403,252,940 

1,386,364,970 

16,887,970 

223,442,705 

110,024,685 

711,302,659 

28,976,480 

174,482,790 

4;290'945 

795,377,813 

637,864,222 

157,513,591 

8,347,639 

69,362,783 

45,840,657 

363,250,337 

12;  190,022 

22,441,472 

156J34,341 

505,251,769 

266,177,323 

239,074,446 

11,973,699 

80,084,753 

41,882,014 

184,612,768 

22,633,266 

1,067,496 

95,836,265 

400,303,230 

393,373,524 

6,929,706 

3,525,055 

47,170,768 

31,526,841 

195,963,574 

11,216,804 

3,192,132 

35,148,105 

384,512,454 

237,386.080 

147,126,374 

4,144,595 

60,810,390 

78,897,513 

103,757,307 

31,523,822 

29,083,799 

1,795,860 

283,939,361 

283,930.812 

8,549 

85,572,007 

36,468,508 

60,163,712 

21,093,110 

134,263 

14,048,000 

2,029,022 

276,436,132 

275.075,344 

1,360,788 

136,302 

34,678,357 

36,462,637 

141,977,162 

5.247,116 

13;663.2I0 

9,256,922 

253,756,501 

252,785,528 

970,973 

1,133,904 

28,531,829 

17,171,524 

121,308,510 

5,868,584 

9,757,412 

31,895,122 

242,095,275 

318,921,795 

n  —76,826,520 

50,932,814 

21,940,961 

78,507,104 

22,580,707 

420,460 

12,303,610 

5,074,740 

223,614,768 

223,338.768 

276,000 

4,136,200 

40,577,466 

55,208,892 

73,678,866 

8,432,866 

135,148 

2,611,000 

216,374,355 

85,581,974 

130,792,381 

6,475,225 

36.341,538 

31,612,727 

54,072,458 

5,543,470 

867,000 

42,179,481 

177,678,245 

0 

177,678,245 

2,416,627 

20,710,419 

18,969,032 

110.939,972 

2,959,986 

2,979,260 

5,310,360 

131,135,733 

214,212.880 

—83.077.147 

30,648 

14,260,466 

7,543,871 

83,348,778 

2,614,853 

8,628,843 

830,420 

115,642,930 

112,189,430 

3,453,500 

112,578 

24,802,606 

9,090,660 

35,924,988 

11,690,872 

14,304,283 

3,147,300 

28,466,498,378 

25,1  57,432,175 

3,309,066,203 

4,191,045,000 

2.110,284.000 

/)  2.080.761,000 

2,000 

604,209,000 

468,276,000 

1.570,505,000 

111,116,000 

25,000 

853,648.000 

7  31,598,000 

3,819,332,352 

3,624.762,827 

194,569,525 

13,932,853 

259,740,047 

253,647,988 

2.225,721,836 

26,182,865 

40,191,996 

569,438,613 

2,534,561,100 

2,526.298,900 

8,262,200 

12,598,000 

j  362,339,000 

462,607,100 

1,177,309,900 

52,352,200 

68,706,300 

92,891,600 

1,696,756,840 

927,366,384 

769,390,456 

9,059,847 

162,346,463 

95,492,248 

312,559,664 

97,564,088 

80,206,341 

756,823,581 

1,457,969,255 

1,457,887.679 

81,576 

5,009,403 

204,184,957 

160,132,183 

699,017,791 

18,708,537 

31,765,059 

133,425,760 

14,583,800 

1,346,251,000 

1.346.198,600 

52,400 

1,346,251,000 

1,252,490,212 

1,257.012,770 

b  —4,522,558 

i92.308.576 

131,803,432 

561,502.772 

66,845,119 

105,983,295 

94,237,249 

1,233,81  1,914 

1.130.463.418 

103,348,496 

12,789,374 

195,738,220 

189,463,207 

567,357.293 

18,870,166 

9,'483;855 

20,414,735 

1,210,496,055 

1,097,535,213 

112.960,842 

221,475,256 

145,809,586 

473,789,633 

29,262,368 

3,141,992 

112,891,969 

33,881,266 

1,168,934,000 

1,168.934,000 

1,168,934,000 

876.899,592 

844.906.175 

31,993,417 

5,851,454 

112,124,805 

123,629,995 

274,339,999 

13,371,614 

28,612,625 

216.377,149 

642,607,543 

555,802,282 

86.805,261 

3.005.243 

51,144,101 

40,639,418 

160,830,524 

7,893,862 

10,653,010 

6l'535,792 

204,224,874 

492,963,903 

308,178,003 

184,785,900 

I  1,486,905 

48,785,194 

48,192,099 

252,076,657 

10,448,986 

41,248.598 

25,944,142 

463,600,194 

408.795.586 

54.804,608 

1  2,651,472 

33.565.053 

20,691,937 

181,205,743 

' -12,936,787 

28,451,521 

103,535,467 

453,088,903 

380.248,083 

72,840,820 

1  4,200,694 

44,068,243 

38,366,386 

240,739,096 

6,760,156 

1,532,956 

63,261,298 

368,717,938 

184,140.295 

184,577,643 

4,226,560 

49,785,657 

54,372,157 

107,531,850 

18,549,858 

53.638,925 

360,488,633 

305,655,046 

54,833,587 

61,346,384 

81,887,851 

153,082,245 

17,511,767 

1,675,631 

316,027,352 

314,984,150 

1.043.202 

55,499,624 

43,587,899 

99,794,350 

2,102;536 

628,266 

25,257,220 

611939,200 

291,344,894 

286.515,944 

4,828,950 

1,436,412 

34,251,165 

52,860,999 

163,758,752 

4,798,094 

1,777,510 

3i363,141 

287,192,562 

256,851,165 

30,341,397 

!  6,871,617 

36,983,166 

24,848,905 

43,721,814 

6,728,344 

3,516,163 

1,750,380 

106,574,740 

258.398,400 

246.347,796 

12.050,604 

35,201,416 

26,260,834 

107,325,852 

7,298,503 

32  843,077 

203,623,520 

185,116.000 

18,507,520 

6 

0 

163,647 

11,881,966 

84;924,291 

0 

92,472,560 

0 

177,112,090 

1,529.348 

175,582,742 

2,058,298 

16.843,389 

13,961,589 

80,369,487 

2,129,186 

2,335,179 

650,010 

17,160,980 

168.594,800 

168,594.800 

0 

1 

1 . 

29,665,509 

27,223,877 

45,048,910 

41,081,830 

3  403,692 

147,493,1  12 

45,354.800 

102,138,312 

!  1,191,122 

9,686,456 

13,930,865 

70,924,972 

2,416,020 

8,461,042 

L  -  _ j 

14;i34;620 

The  Ohio  Public  Service  Company 


- nSTTW 


453,088,903 


380,248,083 


72,840,820  |  A, 


200,694 


:rs  and  Distribution  of  Energy 
00,000  Kw.-Hr.  During  1935 


This  tabulation  is  based  on  the  operating;  company 
as  the  unit.  Group  statistics  are  given  in  a  few  in¬ 
stances  for  properties  which,  though  distinct  corporate 
entities,  are  operated  in  each  case  as  a  single  physical 
system. 


a  Nos.  2,  16 — Bills  rendered 
in  December.  13 — Meters. 
126 — Active  accounts. 

b  Nos.  7,  42 — Net  of  purchase 
and  exchange.  126 — In¬ 

cludes  14,963  net  inter¬ 
change.  159 — Inch  1,205,- 
592  net  interchange. 

c  Commercial  light,  or  light 
and  power,  combined  with 
domestic  service. 

/  Retail  combined  with  whole¬ 
sale. 

t  Canadian  Niagara  Power 
Co.,  Ltd.  (see  Canada),  in¬ 
cluded  in  Niagara  Hudson 
Power  Corp.  System. 

/  One  station  600  kw.  not 
used. 

g  Net  of  delivery  and  receipt 
under  interchange  contracts. 

h  Includes  88,697,863  trans¬ 
ferred  to  two  affiliated 
transportation  cos. 

i  Entries  under  Domestic  are 
light  and  cooking;  under 
Commercial  are  power. 

j  Including  water  heater  serv¬ 
ice  (off  peak). 

k  Average  number. 

/  Exchanged  for  water  power. 

m  Includes  company’s  share  of 
jointly  owned  plant  (Stan¬ 
ton). 

n  Includes  as  credit  77,821,- 
696  kw.-hr.  economy  flow 
to  other  companies. 

0  Includes  company’s  share  of 
jointly  owned  plant  (Deep¬ 
water). 

p  Net;  2,124,244,000  kw.-hr. 
total  purchased  less  43,483,- 
000  kw.-hr.  sales  for  resale 
outside  of  Chicago. 

q  Sold  to  other  public  utilities 
in  Chicago.  (See  also  note 
?)• 

r  Includes  36,186  hall  light 
customers. 

s  Includes  Ohio  Power  Com- 


yiTTTWwniWnTfn* 


0  1,529.348 

0  168,594,800 

2  45,354.800 


16.843,389 

13,961,589 

80,369,487 

2,129,186 

2,335,179 

■MEinRTffl 

29,665,509 

27,223,877 

45,048,910 

41,081,830 

1 

9,686,456 

13,930,865 

70,924,972 

2;416,020 

_ J 

8,461,042  ' 

1 _ L 

7, 

3, 

4, 


60,980 

103,692 

34,620 


The  Ohio  Public  bervice  Company . 

"^6 

0 

453,088,903 

380,248,083 

72,840,820 

4,200,694 

51 

Central  Illinois  Public  Service  Company . 

5 

0 

0 

368,717,938 

184,140,295 

184,577,643 

4,226,560 

5la 

Indianapolis  Power  &  Light  Company . 

4 

^■TtVTi  %m 

0 

0 

360,488,633 

305  655,046 

54  833,587 

52 

The  Columbus  Railway,  Power  and  Light  Co . 

6 

Brutm  n 

0 

0 

3I6'027,352 

314,984,150 

1,043,202 

53 

Central  Illinois  Light  Company . 

4 

0 

0 

29i;344;894 

286;515;944 

4;828;950 

1,436,412 

54 

Wisconsin  Power  and  Light  Company . 

6 

31 

37,313 

287,192,562 

256,851,165 

30,341,397 

6,871,617 

55 

Wisconsin  Public  Service  Corporation . 

5 

18 

45,232 

258,398,400 

246  347,796 

12  050,604 

56 

City  of  Detroit,  Public  Lighting  Commission . 

1 

i  Sn  3 

0 

0 

203;623;520 

185,116,000 

18,507,520 

0 

57 

Northern  Indiana  Power  Company . 

10 

ij  |u  (■ 

2 

384 

177,112,090 

1,529,348 

175,582,742 

2,058,298 

58 

City  of  Cleveland,  Department  of  Public  Utilities . 

1 

1  HI  !■ 

0 

0 

168,594,800 

168,594,800 

0 

59 

Indiana  Service  Corporation . 

1 

Kiiul 

0 

0 

147,493,112 

45;354;800 

102,138,312 

1,191,122 

60 

i  Western  United  Gas  and  Electric  Company . 

2 

41.325 

1 

125 

114,213,818 

93,280,600 

20  933,218 

61 

City  of  Lansing,  Board  of  Water  &  Elec.  Lt.  Comrs . 

3 

1 

1,000 

107'685,1I8 

107,685,1 18 

0 

62 

Southern  Indiana  Gas  and  Electric  Company . 

■1 

0 

0 

105;  157,090 

103;395;700 

1,761,390 

471,326 

63 

i  Central  Illinois  Electric  and  Gas  Company . 

■1 

43,738 

1 

1,200 

103,563,210 

19,998,919 

83,564,291 

653,903 

’  Totals  for  section . 

151 

6,664,376 

145 

379,338 

25,850,420,400 

21,464,123,601 

4,386,296,799 

West  North  Central  States 

64 

Union  Electric  Light  &  Power  Co.  (Mo.)  and  Subs . 

7 

2 

2,009,565,810 

2,009,531,650 

34,160 

65 

Northern  States  Power  Company . 

21 

L 

289.251 

28 

L 

178:288 

1,098,471,563 

1,024;927,567 

73  543,996 

66 

Kansas  City  Power  &  Light  Company . 

3 

0 

’652;654,977 

650,140,448 

2;514,529 

2,894.423 

67 

Minnesota  Power  &  Light  Company . 

5 

HKiljEniB 

II 

94,911 

407,968,000 

407,074,000 

894,000 

657,000 

68 

Nebraska  Power  Company . 

1 

0 

354,800,000 

354,800,000 

0 

1,503,400 

69 

Kansas  Gas  and  Electric  Company . 

2 

0 

265,793,700 

265,727,000 

66,700 

2,216,000 

70 

The  Empire  District  Electric  Co . 

1 

4 

240,380,110 

236,977,740 

3,402,370 

940,261 

71 

Des  Moines  Electric  Light  Company . 

2 

L 

1 

206,358,724 

206,358,724 

0 

1,284,579 

72 

Iowa  Public  Service  Co.-Sioux  City  Gas  &  Elec.  Co . 

19 

72,523 

4 

179,573,314 

171,309,649 

8,263,665 

2,878,150 

73 

Interstate  Power  Company  (Delaware)  and  Subs . 

17 

L 

63,334 

12 

L 

6,545 

146,820,606 

113,281,941 

33,538,665 

3,021,520 

74 

Iowa  Electric  Light  and  Power  Company . 

11 

76,641 

2 

1,825 

144,433,133 

143,672,783 

760.350 

2,138,752 

75 

lowa-Nebraska  L.  &  P.  Co.  and  Maryville  E.  L.  &  P.  Co. .  .  . 

21 

L 

12 

L 

2,233 

125,266,928 

86,575,405 

38.691,523 

1,548,598 

76 

Kansas  City,  Kans.,  Board  of  Public  Utilities . 

1 

0 

■E 

123,564,750 

123,564,750 

0 

0 

Totals  for  section . 

111 

1,625,149 

76 

Bwitiyil 

5,955,651,615 

5,793,941,657 

161,709,958 

South  Atlantic  States 

77 

i  Duke  Power  Company . 

6 

L 

255,750 

42 

L 

1,792,111,249 

1,447,368,144 

344,743,105 

(y) 

78 

(•eorgia  Power  Company . 

21 

L 

93,204 

25 

L 

1,445,556,056 

1,070,271,672 

375,284,384 

6,130,795 

79 

Consol.  Gas  &  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore . 

3 

230,950 

0 

1,113,560,084 

218,220,300 

V  895,339,784 

80 

Carolina  Power  &  Light  Company . 

2 

43,000 

10 

1,059,547,400 

699,129.900 

360,417,500 

1,248,103 

81 

Potomac  Electric  Power  Company . 

2 

220,000 

0 

725,463,909 

572;36l,709 

153,102,200 

3,944,835 

82 

V’irginia  Electric  and  Power  Company . 

6 

127,502 

8 

531,014,980 

415,741,320 

1  15,273,660 

4,818,050 

83 

Assoc.  Cias  &  Elec.  System  (South  Carolina  Group) . 

1 

72,500 

3 

419,331,583 

409,665,137 

9,666,446 

567,246 

84 

Florida  Power  &  Light  Company . 

39 

139,273 

0 

HHHfSl 

249,184,000 

245,503,000 

3,681,000 

4,633,000 

85 

V^irginia  Public  Service  Co.  (Assoc.  G.  &  E.  System) . 

13 

L 

72,140 

16 

L 

246,838,308 

228,537,758 

18,300,550 

!  10,080,878 

86 

I  ampa  F.lectric  Company . 

2 

35,000 

0 

■jim 

154,575,830 

144,836,180 

::  9,739,650 

1  1,109,081 

87 

1 

22,500 

0 

142,732,398 

0 

142,732,398 

. 

88 

South  Carolina  Power  Company . 

6 

20,132 

2 

16,275 

128,469,723 

125,071,183 

3,398,540 

576,137 

89 

Florida  Power  Corp.  (Assoc.  CJas  Si  Elec.  System) . 

7 

44,109 

3 

122,754,775 

112,306,130 

10,448,645 

864,471 

90 

City  of  Jacksonville  Municipal  Elec.  Light  Plant . 

1 

54,500 

0 

103,750,200 

103,750,200 

0 

i 

no 

109 

1,229,881 

8,234,890,495 

5,792,762,633 

2,442,127,862 

'  East  South  Central  States 

91 

Alabama  Power  Company . 

12 

L 

164,284 

6 

1,942,585,912 

1,754,674,053 

187,911,859 

10,923,276 

92 

The  Tennessee  F^lectric  Power  Company . 

15 

L 

13 

132,931 

782,935,160 

607,833,652 

175,101,508 

3,772,777 

93 

3 

^■RVivTIb 

1 

80,320 

423,21  1,350 

347,025,010 

76,186,340 

94 

1 

1 

184,000 

386,600,000 

386,600,000 

95 

Kentucky  Utilities  Company . 

11 

49,360 

2 

24,300 

323,462,105 

270,472,984 

52,989,121 

2,654,479 

96 

1 

0 

0 

230,824,000 

230,824,000 

161,000 

97 

Memphis  Power  &  Light  Company . 

1 

0 

0 

197,482,000 

197,478,000 

4,000 

261,000 

98 

Mississippi  Power  &  Light  Company . 

33 

0 

0 

165,465,000 

8,621,000 

155,844,000 

1,777,000 

99 

Mississippi  Power  Company . 

18 

1 

18,822 

0 

0 

118,302,350 

20,174,627 

98,127,723 

451,737 

100 

Tennessee  Public  Service  Company . 

1 

6,125 

1 

150 

1  13,953,970 

456,830 

1  13,497,140 

651,000 

96 

604,643 

24 

820,001 

4,683,821,847 

3,593,336,156 

1,090,485,691 

West  South  Central  States 

101 

Louisiana  Power  &  Light  Company . 

15 

87,376 

0 

0 

572,219,000 

472,911,000 

99,308.000 

1,801,000 

102 

Houston  Lighting  &  Power  Company . 

5 

184,586 

0 

0 

517,942,000 

492,419,000 

25,523.000 

2,958,000 

103  1 

Oklahoma  Gas  &  F^lectric  Company . 

16 

182,600 

0 

0 

507,655,960 

476,855,715 

30,800.245 

750,206 

104  1 

Texas  Power  Si  Light  Company . 

16 

99,211 

4 

885 

448,880,000 

432,306,000 

16,574,000 

2,424,000 

105 

Texas  Filectric  Service  Company . 

12 

101,407 

0 

0 

357,959,000 

352,335,000 

5,624,000 

631,000 

106  1 

Arkansas  Power  &  Light  Company . 

19 

L 

33,812 

3 

L 

65,666 

346,829,000 

192,127,000 

154,702,000 

1,186,000 

107 

1 

108,000 

0 

0 

339,545,000 

339,537,000 

8,000 

108 

Gulf  States  Utilities  Company . 

11 

75,691 

0 

0 

258;44l,774 

167,671,574 

90,770,200 

5,597,867 

109 

1 

82,500 

0 

0 

240,613,000 

234,607,900 

6,006,000 

iTo 

1 

45,000 

0 

0 

234,397,900 

234,397,900 

0 

Ml 

West  Texas  Utilities  Company . 

17 

53,162 

0 

0 

229,654,309 

225,326,616 

4,327,693 

1,017,805 

112 

Southwestern  (las  and  F.lectric  Company . 

12 

42,976 

0 

0 

220,277,035 

180,780,319 

39,496,716 

692,634 

113 

Public  Service  Company  of  Oklahoma . 

14 

79,080 

0 

0 

218,847,118 

187,969,652 

30,877,466 

1,040,421 

114 

Central  Power  and  l.ight  Company . 

28 

60,422 

5 

15,000 

209,740,473 

175,630,213 

34,110,260 

6,093,331 

115 

San  Antonio  Public  Service  Company . 

3 

99,700 

3 

700 

178,991,700 

130,1 14,700 

48,877,000 

1,333,157 

1 16 

FM  Paso  Electric  Company . 

4 

56,529 

0 

0 

103,776,867 

103,613,067 

163,800 

806,675 

^  175 

IrvmiiiEI 

15 

82.251 

4,985,771,036 

4,398,602,656 

587,168,380 

Mountain  States 

iI7 

Montana  Power  Company . 

2 

14 

1,292,318,000 

1,263,165,000 

29,153,000 

2,533,000 

18 

Utah  Power  &  Light  Company . 

6 

L 

28 

1 

168.542 

564,307,000 

362,267,000 

202,040,000 

7,746,000 

:19  1 

.  1 

mmM 

10 

81,575 

434,959,000 

406,104,000 

28,855,000 

19,130,000 

120 

Public  Service  Company  of  Colorado . 

12 

L 

88,857 

10 

L 

■  iniji 

354,295,874 

349,709,974 

4,585,900 

2,529,916 

i21 

Salt  River  Valley  Water  Users’  Association . 

0 

8 

■H 

260,516,149 

231,516,995 

28,999,154 

6,741,845 

21 

116,797 

70 

651,722 

2,612,762,969 

293,633,054 

Pacific  States 

122 

Pacific  Gas  and  Electric  Company . 

10 

369,800 

49 

876,794 

KSSSaoHl 

3,425,983,055 

519,751,757 

L. 

KVfcylkltf.ll.lik! 

44,068,243 

38,366,386 

240,739,096 

6i760;i56 

49,785,657 

61,346,384 

55,499,624 

34.251.165 

36.983.166 

54,372,157 

81,887,851 

43,587,899 

52,860,999 

24,848,905 

107,531,850 

153,082,245 

99,794,350 

163,758,752 

43,721,814 

18,549,858 

17,511,767 

2,102,536 

4,798,094 

6,728,344 

35,201,416 

0 

16,843,389 

29,665,509 

9,686,456 

26,260,834 

163,647 

13,961,589 

27,223,877 

13,930,865 

107,325,852 

11,881,966 

80,369,487 

45,048,910 

70,924,972 

7,298,503 

84,924,291 

2,129,186 

41,081,830 

2,416,020 

21,883,041 

20,565,638 

15,656,875 

18,879,730 

27,147,447 

21,195,718 

23,602,776 

15,771,932 

14,737,368 

54,818,132 

40,636,342 

39,932,054 

1,358,447 

3,839,495 

2,495,469 

6,113,738 

236,413,007 

209,673,061 

91,416,853 

24,872,000 

45,319,500 


35,995,000 

8,515,685 

30,240,438 

31,090,060 

29,587,548 


21,584,208 

29,050,710 

20,689,116 


(v) 

126,984,380 

178,293,208 

46,683,400 

141,732,248 


90,101,127 

8,750,245 

66,450,000 

43,678,238 

15,625,448 


21,214,623 

14,558,568 

15,599,450 

37,666,871 


72,721,241 

90,546,649 

52,476,515 


21,618,21 


30,599,000 

27,773,000 

18,062,000 

16,610,664 

16,887,000 


10,817,000 

58,972,000 

65,004,893 

48,224,000 

38,383,000 


26,866,000 

35,792,000 

27,414,663 

43,691,384 

0 


24,865,634 

28,167,346 

33,591,643 

27,743,971 

28,356,719 

13,855,924 


41,042,000 

58,585,000 

34,080,000 

52,063,407 

0 


487,945,843 


245,260,686 

161,457,988 

134,798,174 

(d)  d 

{d)  d 


(d) 

10,358,162 

17,416,099 

28,925,398 

32,853,144 


7- 

'.j 


Pacific  States 
Pacific  Gas  and  Electric  Company. . . .  . 
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293.633,054 


2,894,423 


10,923,276 

3,772,777 


2,654,479 


1,777,000 


1,801,000 
2,958,000 
750, 
2,424,000 
631,( 


1,186,000 
'5,'597,867 
. 6 


1,017,805 
692, 

1,040,421 
6.093,331 
1,333,157 
806, 


2.533. 

7.746, 

19,130. 

2,529. 

6,741, 


519,751,757 
346,629,643 


369,800  I  49 


^ II III  iii— 1  If !  ■  wsmKWTmmw 

. .  ■  1  ■ 

44,068,243 

38,366,386 

!  240,739,096 

6,760,156 

49,785,657 

61,346,384 

55,499,624 

34.251.165 

36.983.166 

54,372,157 

81,887,851 

43,587,899 

52,860,999 

24,848,905 

107,531,850 

153,082,245 

99,794,350 

163,758,752 

43,721,814 

18,549,858 

17,511,767 

2,102,536 

4,798,094 

6,728,344 

35,201,416 

0 

16,843,389 

29,665,509 

9,686,456 

26,260,834 

163,647 

13,961,589 

27,223,877 

13,930,865 

107,325,852 

11,881,966 

80,369,487 

45,048,910 

70,924,972 

7,298,503 

84,924,291 

2,129,186 

41,081,830 

2,416,020 

21,883,041 

20,565,638 

15,656,875 

18,879,730 

27,147,447 

21,195,718 

23,602,776 

15,771,932 

14,737,368 

54,818,132 

40,636,342 

39,932,054 

1,358,447 

3,839,495 

2,495,469 

6,113,738 

1,037,326,896  1  519,751,757 


I 


628,266  25,257,220 

.  1,777,510 

3,516,163  1,750,380 


0  92,472,560 

2,335,179  650,010 


256,932 


8,461,042 

1,021,269 


7,829,867 

4,293,174 


245,260,686 

161,457,988 

134,798,174 

id)  d 

id)  d 


728,321,785 

376,647,401 

189,000,355 

241,858,000 

166,091,900 


30,949,671 

68,103,949 

12,782,401 

29,831,000 

29,759,000 


143,415,646 

517,480 

93,899,347 


id) 

10,358,162 

17,416,099 

28,925,398 

32,853,144 


163,119,000 

104,827,791 

72,040,300 

55,944,204 

22,520,679 


9,629.000 

1,799,796 

5,220,418 

12,937,504 

10,657,305 


3,820,588 


3,839,930 

■4,'304J65' 


12,947,883 

26,955,803 

10,104,978 


64,193,940 

33,377,984 

63,644,707 


2,218,565 

2,847,017 

16,510,656 


6,426,944 

850,703 


165,161,950 

101,305,096 

(d) 

170,825,155 


102,536,489 

8,633,058 

(d) 

23,223,198 

24,067,522 


(d) 

13,981,141 

12,371,116 

44,112,726 


75.192.154 

81.437,222 

43,712,491 


764,492,181 

367.988,257 

129,052,255 


6,295,323  k- 
4,721,814  a; 
27,995,812 


14,318,759 

18,069,287 

154,640 


4,535,418 

27,403,775 

37,685,803 


18,651,586  102,694,716  7,423,867 


id) 

id) 

id) 

26.623,264 

id) 


125,511.000 

92,215,000 

92,983,000 

48,883.828 

69,494,000 


6.470,000  .. 
8,029,000  .. 
16,170.000  .. 
2,191,042  tv 
4,787,000  .. 


2,034,720 


id) 

id) 

63,473,252 

id) 

id) 


id) 

id) 

25,876,070 

id) 

0 


22.354,264 

35,030,466 

17,786,988 

34.022.762 

66,333.748 

19,974,453 


4,937,000  . 

33,208,000  . 

25,494,523  .  13,601,293 

26.018,000  . 

19,595,000  . 


1 1,473,000 
22,865,000 
874,712 
24,578,379 
0 


4,057,962 
j  69,625,656 


1,796,281 
. 6' 


6,229,399 

7,655,234 

7,595,051 

8.063,431 

1,893,258 

1,004,583 


24,381 

5,979,296 

1,548,890 


109,372  5,859,980 


53,638,925 

1,675,631 

61,939,200 

3.363,141 

106,574,740 


32,843,077 

0 

17,160,980 

3,403,692 

14,134,620 


22,547,191 


415,440 

225,221 


325,483,131 

52,679,158 

51,574,012 

46,032,000 

83,008,000 


15,108,000 

64,344,673 

40,339,470 

9,925,678 

17,175,268 


15,654,651 

7,253,163 


tXlfiVJ 

•Kii 

ijwifl 

;]|liii| 

Xliiil 

749,239,514 

32,848,300 

84,688,520 

386,600,000 

121,968,052 


36,712,000 

41,544,000 

2,319,000 

1,702,660 

7,638,000 


311,594,000 

38,615,000 

21,678,219 

63,497,000 

21,046,000 


69,322,000 

109,666,000 

17,289.104 

28,455,772 

124,743,800 


81,318,106 
9,980,504 
16,897,030 
8,035,898 
1  1,369,153 
6,586,944 


id) 

id) 

id) 

47,634,484 

0 


821,977,000 

343,749,000 

78.580.000 

150,449,661 

0 


152,518,000 

17,273,000 

10,042,000 

9,052,500 

0 


25,561.608 

90,796,423 


81,035,000 

37,708,000 

220,091,000 

3,412,323 

85,995,581 


349,204,673 

189,816,372 


1,468,865,062 

778,298,561 


56,523,682 

33,667,987 


16.828,247 
6,496,533 
1,824,243 
1,350,302 
5,418,854 

5,681,948 

2,177,649 

20  ii364,2i9 

91  7,418,038 


66,107 

IU,30.> 

10,804 

Z,U42 

266 

yvz 

28 

111,067 

27,338 

159 

1,828 

99,028 

12,288 

253 

9 

87,692 

10,605 

898 

46,745 

10,771 

251 

33 

69,002 

13,019 

3,285 

185 

61,622 

9,675 

2,739 

191 

0 

12 

7 

39,035 

7,849 

1,146 

109 

44,148 

7,326 

158 

153 

17,013 

2,936 

1,020 

219 

35,742 

5,442 

129 

79 

i2,m 

2,954 

59 

1 

25,810 

5,771 

76 

8 

33,915 

4,728 

986 

39 

39,413 

47,369 

23,382 

id) 

id) 


id) 

5,260 

8,611 

14,091 

19,148 


23  64 

58  65 

359  66 

11  67 


13  i  69 
10  !  70 

7  1  71 
iv)  72 

46  1  73 

16  I  74 
36  75 

.  76 


iy)  77 

42  78 

2  79 

7  80 

1  81 

II  82 


2  !  86 


4,663,482 

6,228,993 

5,013,896 

'5,82V,532  I 


685,547i 


268,842,082 

186,056.660 

42.431.418 

”  42,6 18, 593 

31,371,000 

27,660,000 

33,154.000 

23,149,528 

14,496,970 


3,060,446 


7,331,142 


8,068,763 

5,958,842 

1,820,080 

22,355,076 

1,066,609 

1,021,738 


41,511,333 

32,302,196 

31,543,751 

53,840.849 

30,124,578 

13,682,040 


21,845,000 


4,007,450 

37,673,133 


70,104,633 

4.855,997 


171,368,000 

99,246,000 

73,036,000 

59,552,687 

39,309,167 


27,864  i 


3  I  87 
3  I  88 
14  !  89 


50  91 

8  I  92 
4  I  93 
.  .1  94 

32  i  95 


p  Net;  2,124,244.000  kw.-hr, 
total  purchased  less  43,483,- 
000  kw.-hr.  sales  for  resale 
outside  of  Chicago. 

q  Sold  to  other  public  utilities 
in  Chicago.  (See  also  note 
P)- 

T  Includes  36,186  hall  light 
customers. 

s  Includes  Ohio  Power  Com¬ 
pany’s  share  of  jointly 
owned  plant  (Windsor). 

/  Includes  about  11,000  kw. 
for  station  auxiliary  use;  net 

I  204,000  kw. 

u  One  of  the  plants  is  com¬ 
bination  fuel  and  hydro; 
total  19  plants. 

V  Municipal  and  other  com¬ 
bined. 

K  These  are  not  sales.  Fig¬ 
ures,  entered  in  this  column 
for  convenience  only,  rep¬ 
resent  net  delivered  for  ex¬ 
change  and  for  storage,  as 
I  follows: 


Cross 

Gross 

Co. 

Deld 

Rec’ii 

78 

102,649.522 

93,310,483 

88 

9.669,410 

net  for  storage 

91 

77.184,551 

91.503,310 

92 

175,415,720 

193,485.007 

99 

13,564,800 

15,599.520 

123 

13,699,987 

interch.  del. 

I  X  Net  of  purch.  1,093,488,784 
I  less  “economy  flow”  inter- 
I  change  with  Potomac  E.  P., 
etc.  See  also  Table  I, 

I  note  g. 

y  Company  sells  at  wholesale 
only,  including  sales  toother 
public  utilities  for  resale. 
No  segregated  classification. 

s  Includes  interchange. 

//  Includes  energy  used  in  gas, 
water,  bus  or  ice  depart¬ 
ments,  or  in  combinations 
of  such  departments. 

B  Output  of  leased  plants. 

C  Consumption  per  customer 
based  on  ave.  for  year; 
Dom.  786;  Com’l  1,998. 

D  Comprising  Milw.  E.  R.  & 
L.  Co.,  Wis.  E.  P.  Co.,  W  is. 
(i.  &  E.  Co.,  Wis.  Mich. 
P.  Co. 

L  Leased  plants. 

The  reported  number  and 
rating  includes  plants  (in 
some  cases  not  segregated 
as  to  kind  of  power)  oper¬ 
ated  under  contract  or  lease 
as  follows: 


Co. 

No.  of 

No. 

Plants 

Kw. 

2 

1 

50  (Hydro) 

4 

1 

23,000 

15 

5 

50,000 

38 

2 

750  (Hydro) 

47 

1 

18,000  (Fuel) 

71 

1 

50,000 

73 

1 

600 

75 

1 

370 

85 

1 

7,500  (Hydro) 

120 

2 

3,600 

123 

1 

1,800 

128 

1 

15,000  (Fuel) 

132 

2 

2,250  (Ivid.) 

2 

7,700  (Re.sv.) 

136 

1 

1,100  (Hydro) 

159 

1 

12,975  (Fuel) 

171 

2 

16,000  (Hydro) 

Companies  reporting  con¬ 
tract  power,  generally  in 
addition  to  leased  plants. 


were- 

Co. 

L’s’d 

L’s'd 

Contr. 

No. 

PI. 

Kw. 

Kw. 

43 

31  060 

46 

7,500 

77 

5 

5,715 

115,200 

78 

7 

3,778 

22,250 

91 

1 

8.000 

45  500 

92 

1 

3,000 

5,000 

99 

4,950 

Leased  plants  additional 
to  reported  generator  rating 


'V., 


2.612.762,969  1  293,633,054  1.. 


3.425.983.055 
3,11 8,0 16.9i 


1,037,326.896  5 

2L2&9,6Ji  3 


Louisiana  f'owcr  8f  Ll^t  Company. . 
Houston  Li^htinK  &  Power  Company 
Oklahoma  Gas  &  Electric  Company. . 

Texas  Power  &  Light  Company . 

Texas  Electric  Service  Company . 


Arkansas  Power  &  Light  Company . 

New  Orleans  Public  Service  Inc . 

(lulf  States  Utilities  Company . 

Dallas  Power  &  Light  Company . . .  . 

Louisiana  Steam  Generating  Corporation 


West  Texas  Utilities  Company . 

Southwestern  Gas  and  Electric  Company 
Public  Service  Company  of  Oklahoma. . . 

Central  Power  and  l,ight  Company . 

San  Antonio  Public  Service  Company. . . 
El  Paso  Electric  Company . 


1  orals  for  section 


Mountain  States 

Montana  Power  Company . 

LUah  Power  &  Light  Company . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado . 

Salt  River  Valley  Water  Users’  Association 


Totals  for  section , 


Pacific  States 

Pacific  (jas  and  Electric  Company . 

Southern  California  Edison  Company,  Ltd. . . 

Puget  Sound  Power  &  Light  Company . 

Washington  Water  Power  Company  (The) . . . 
City  of  Los  Angeles,  Bureau  of  Power  &  Light 


56,523,682 

33,667,987 


177,754,948 
6 


vKMimm 


ItIKtJ 


507,655,960 

448,880,000 

357,959,000 


476,855,715 

432,306,000 

352,335,000 


30,800.245 
16,574,000 
5,624,000 


346,829,000 

339,545,000 

258,441,774 

240,613,000 

234,397,900 


192,127,000 

339,537,000 

167,671,574 

234.607.900 

234.397.900 


154,702,000 

8,000 

90,770,200 

6,006,000 


750,206 

2,424,000 

631,000 


1,186,000 


5,597,867 


229,654,309 

220,277,035 

218,847,118 

209,740,473 

178,991,700 

103,776,867 


225,326,616 

180,780,319 

187,969,652 

175,630,213 

130,114,700 

103,613,067 


4,327,693 

39,496,716 

30,877,466 

34,110,260 

48.877,000 


1,017,805 

692,634 

1,040,421 

6,093,331 

1,333,157 


4,985,771,036  4,398,602,656  I  587,168,380 


1,292,318,000 

564,307,000 

434,959,000 

354,295,874 

260,516,149 


1,263,165,000 

362,267,000 

406,104,000 

349,709,974 

231,516,995 


29,153,000  I 
202,040,000  I 
28,855,000  I 
4,585,900 
28,999,154 


2.533.000 

7,746,000 

19,130,000 

2,529.916 

6,741,845 


2,906,396,023  2,612,762,969  293,633,054 


4,463,309,951 

3,139,306,603 

914,812,000 

854,380,000 

798,261,643 


3.425,983,055 
3,1 18,016,988 
908,171,000 
473,650,000 
266,155,100 


1,037,326,896 

21,289,615 

6,641,000 

380,730,000 

532,106,543 


519,751,757 

346,629,643 

37,318.000 

19,050,000 

0 


Portland  General  Electric  Company . 

California  Oregon  Power  Company . . •  ■  •  ■ 

Hetch  Hetchy  Water  Supply  (San  Francisco). 

Los  Angeles  (Jas  &  Electric  Corporation . 

Chelan  Electric  Company . 


75,500 

15,350 

0 

148,700 

0 


93,730 

100,080 

83,300 

0 

58,624 


583,071,000 

515,252,331 

507,977,590 

437,156,341 

365,072,000 


552,011,000 

505.809,131 

507,977,590 

428,859,727 

365,072,000 


31,060,000 

9,443,200 

0 

8,296,614 

0 


Nevada-California  Electric  Corp.  System  (  N) . 

Northwestern  Electric  Company . 

City  of  Seattle — Dept,  of  Lighting. . . 

City  of  I'acoma,  Dept,  of  Public  Utilities . 

Pacific  Power  &  Light  Company . 


60,825 

9,600 

97,500 

114,000 

21,467 


355,878,311 

351,536,000 

349,967,300 

276,098,322 

243,266,000 


0  266,914,099 
124,588,000 
338,529,300 
275,939,322 
144,401,000 


88,964,212 

226,948.000 

11,438.000 

159,000 

98,865,000 


San  Diego  Consolidated  Gas  &  Electric  Company. 

Island  Power  &  Light  Company . 

l  urlock-Modesto  Irrigation  Districts . 


Totals  for  section. 


1,326,657 


205,337,598 

191,918,000 

153,917,750 


202,625,775 

191,918,000 

153,522,950 


2,711,823 

0 

394,800 


2,550,750  14,706,518,740  12,250,144,037  2,456,374,703 


Canada 

Hydro-Electric  Power  Commission  of  Ontario 

Shawinigan  Water  &  Power  Company . 

Canadian  Hydro-Electric  Corporation,  Ltd.  . 

Saguenay  Power  Company,  Ltd . 

Montreal  Light,  Heat  &  Power  Consolidated. 


1,014,200 

619,150 

486,245 

330,000 

215,410 


6,954,453,468 

4,777,711,082 

2,843,388,706 

2,220,640,856 

2,071,625,524 


4,803,361,582 

3,696,755,786 

2,841,002,183 

2,206,304,856 

829,672,900 


2.151,091,886 

1,080,955,296 

2,386,523 

14,336.000 

1,241,952,624 


West  Kootenay  Power  and  Light  Company,  Ltd. 

Alcoa  Power  Company,  Ltd . 

Beauharnois  Light,  Heat  &  Power  Company.  . .  . 

Winnipeg  Electric  Company  {IV) .  .  , . 

Canada  Northern  Power  Corporation,  Ltd . 


169,825 

200,000 

311,000 

251,058 

94,375 


916,891,229 

832,239,594 

825,901,000 

657,958,100 

577,265,540 


916,891,229 

832,239,594 

825,901,000 

657,958,100 

476,640,540 


100,625,000 


City  of  Winnipeg  Hydro-Electric  System.  . .  . 

Canadian  Niagara  Power  Company,  Ltd . 

British  Columbia  Electric  Railway  (  T) . 

Abitibi  Electric  Development  Company,  Ltd. 
Great  Lakes  Power  Company,  Ltd . 


96,234 

75,000 

167,325 

45,000 

39,200 


552,752,450 

525,570,000 

417,787,590 

281,557,016 

241,458,062 


444,220,950 

525,570,000 

417,787,590 

281,557,016 

241,458,062 


108,443,500 


Ottawa  Valley  Power  Company . 

The  Nova  Scotia  Power  Commission  . . . 
Southern  Canada  Power  Company,  Ltd 

Montreal  Island  Power  Company . 

Calgary  Power  Company,  Ltd . 


239,609,370 
216,227,296  0 
203,264,130 
193,833,300 
144,956,182 


41,074,889 

2,665,000 


18,188,000 


2,206,944 


1,147,006 


239,609,370  . 1 . 

216,227,296  . !: . c 

174,673,730  28,590,400  ij  675,000 

193,833,300  . . 

143,595,320  b  1,360,862  228,076 


Totals  for  Canada. 


10  98,030 


4,398,842  25,695,090,495  20,965,260,404  4,729,742,091 


Mexico 

The  Mexican  Light  &  Power  Co.,  Ltd.  &  Subsidiaries. 


179,500  921,842,791  921,724,591 


Electric  Railways  and  Electrified  Railroads 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 

Williamsburgh  Power  Plant  Corporation  (B.M.T.) . 

Pennsylvania  Railroad  Company . 

Philadelphia  Rapid  Transit  Company . 


390,000 

0 

204,100 

88,000 

0 


1,158,592,929 

622,972,653 

597,495,776 

356,189,680 

302,650,740 


1,158,468,700 

0 

597,495,776 

307,968,530 

0 


124,229 

622,972,653 

0 

48,221,150 

302,650,740 


Boston  Elevated  Railway  Company . 

New  York  Central  R.R.  Co. — Electric  Division. 
New  York,  New  Haven  &  Hartford  Railroad  Co. 

St.  Louis  Public  Service  Company . 

Pacific  Electric  Railway  Company . 


180,000 

110,000 

47,200 

12,000 

0 


224,417,750 

220,871,582 

164,550,700 

141.028,510 

133,734,406 


224,417,750 

161,137,582 

83,069,800 

4,852,610 

0 


59,734,000 

81.480.900 

136.175.900 
133,734,406 


Twin  City  Rapid  Transit  Company . 

Norfolk  ii  Western  Railway  Company . 

Chicago,  Milwaukee,  St.  Paul  &  Pacific  R.R.  Co. 


Totals  for  Railways  and  Railroads. 


1,150,155 


124,673,675 

117,657,031 

92,018,250 


91,216,550  B 
83,250,941 
0 


33,457,125 

34,406,090 

92.018,250 


4,256,853,682  2,711,878,239  1,544,975,443 


70,104,633 


90,507  1  37,634 


Leased  plants  additional 
to  reported  generator  rating 


58,972,000 

65,004,893 

48,224,000 

38,383,000 

26,866,000 

35,792,000 

27,414,663 

43,691,384 

0 

24,865,634 

28,167,346 

33,591,643 

27,743,971 

28,356,719 

13,855,924 


41,042,000 

58,585,000 

34.080,000 

52,063,407 

0 


487,945,843 

276,099,434 

126.916,000 

87,032,000 

122,913,803 

98,434,912 

36,487,318 


L  W  iliU 


d  320,680,000 
63,473,252  233,954,438 

{d)  d  213,463,000 

{d)  d  204,977,000 


{d)  d 

(d)  d 

25,876,070 
i.d)  d 

0 

22,354,264 
35,030,466 
17,786,988 
34,022.762 
66,333,748 
19,974,453 


170,392,000 

134,436,000 

128,862,960 

109,335,952 

0 

44,264.624 

94,510,517 

107,023,264 

49,585,155 

38,514,478 

40,875,158 


33,208,000 

25,494,523 

26,018,000 

19,595,000 

11,473,000 

22,865,000 

874,712 

24,578,379 

0 

6,229,399 

7,655,234 

7,595,051 

8.063,431 

1,893,258 

1,004,583 


349,204,673 

189,816.372 

174,623,000 

id) 

314,623,276 


1,468,865,062 

778,298,561 

228,084,000 

338,070,000 

195,793,469 


152,518,000 

17,273,000 

10,042,000 

9,052,500 

0 


56,523,682 


29,544,000 

54,916,361 


13,601,293 

4,057,962 

1,796,281 

109,625,650 

0 

24,381 

5,979,296 

i;548,890 

109,372 

5,859,980 

25,561,608 

90,796,423 

31,838 

0 

0 

IT  13,690,987 

240.940,932 

242,655.361 

53,350,000 

0 

0 

53.446,435 

I 


38,615,000 
21,678,219 
63,497,000 
21,046,000 


69,322,000 

109,666.000 

17,289,104 

28,455,772 

124,743,800 

81,318,106 

9,980,504 

16,897,030 

8,035,898 

11,369,153 

6,586,944 


3,060,446 


7,331,142 


8,068,763 

5,958,842 

1,820,080 

22,355,076 

1,066,609 

1,021,738 


81,035,000 
37,708,000  i 
220,091,000  1 
3,412,323 
85,995,581 


177,754.948 

645,990,734 

25,968,000 

229,609,000 

0 

15,731,683 

319,106,117 

473,890,200 

53,554,322 

365,072,000 


21,845.000 


4,007,450 

37,673,133 


70,104,633 

4.855,997 

5,082,000 

'  ’7,023,990 

3,676,819 

3,467,374 

2,506,405 

5,537,781 


63,509.000 

80,638,690 

95,254,000 

73,327,000 

67,590.000 

36,786,000 

39,341,013 

34,552.513 

28,450 

41,511,333 

32,302,196 

31,543,751 

53.840.849 

30.124.578 

13,682,040 


171,368,000 

99,246.000 

73,036.000 

59,552.687 

39,309,167 


.092,218,421 

607,601,527 

233,495,000 

151,075,000 

102,990,744 

104,315.458 

82.606,611 

31,580,985 

52,718,791 


93,935,794 

47,597,000 

72,657,510 

44,784,704 

55,831,000 


31,622  C 


35,236  1 

618,050 

90,507 

14,552  ! 

399,997 

51,992 

25,031  i 

121,492 

21,589 

5,296  ! 

53,155 

(d) 

0 

a  196,871 

a  43,903 

95,556 

11,940 

1 

21,805 

4,378 

i . 

.1/  153,481 

(M) 

1  1,373 

24,220  ^ 

7,691 

1  4,108 

id) 

80.087 

1 1.496 

29.236 

4,906 

8,951  i 

36,698 

(d) 

64,617 

11,958 

Summary  of  Generator  Rating  and  Output 


N 

umber  of  Generating  Plants  and  Generator  Ratings - - 

Energy 

Number  of 

. - All 

Plants - ' 

' - Fuel  Plants - ^ 

- — Hyd 

ro  Plants — - 

Generated 

Energy, 

I'otal  Outpi 

Companies 

Rating 

Rating 

Rating 

(Net), 

Purchased, 

(Jen.  and  Pur< 

Section 

or  Systems 

No. 

Kw. 

No. 

Kw. 

No. 

Kw. 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

United  States . 

140 

1,784 

30,494,993 

879 

21,653,592 

905 

8,841,401 

86,694,511,475 

16,200,413,715 

102,894,92.5,19 

New  England . 

14 

167 

2,242,1  17 

42 

1,531,177 

125 

710,940 

5.631.405,591 

1,473.551,065 

7,104,956.65 

Middle  Atlantic . 

21 

325 

8,808,626 

137 

6,962,181 

188 

1,846.445 

25,157,432,175 

3.309,066,203 

28,466.498.37 

East  North  Central . 

29 

296 

7,043,714 

151 

6.664,376 

145 

379,338 

21,464,123,601 

4,386,296,799 

25.850.420,4c 

West  North  Central . 

13 

187 

2,195,222 

111 

1,625,149 

76 

570,073 

5,793.941,657 

161,709,958 

5,955.651,61 

South  Atlantic . 

14 

219 

2,660,441 

no 

1,430,560 

109 

1,229.881 

5,792.762,633 

2,442,127,862 

8.234.890.45 

East  South  Central . 

10 

120 

1,424,644 

96 

604,643 

24 

820.001 

3,593,336,156 

1,090,485,691 

4,683,821,8- 

West  South  Central . 

16 

190 

1,474,303 

175 

1,392,052 

15 

82,251 

4,398,602,656 

587,168,380 

4,985,771,0^ 

Mountain . 

5 

91 

768,519 

21 

116,797 

70 

651,722 

2,612,762,969 

293,633,054 

2,906,396,0. 

Pacific . 

18 

189 

3,877,407 

36 

1,326,657 

153 

2,550,750 

12,250,144,037 

2,456,374,703 

14,706,518,7^ 

Canada  . 

20 

135 

4,496,87' 

10 

98,030 

125 

4,398,842 

20,965,260,404 

4,729,742,091 

25,695,090,4* 

Mexico . 

1 

16 

211,741 

2 

32,240 

14 

179,500 

921,724,591 

118,200 

921,842,7' 

Railways  and  Railroads . 

13 

20 

l,178,15f 

18 

1,150,155 

2 

28,000 

2,711,878,239 

1,514,975,443 

4,256,853,6." 

>8,972,000 

>5,004,893 

»8,224,000 

>8,383,000 


63,473,252 

(d) 

id) 

id) 

id) 

25,876,070 

id) 

0 

22.354,264 

35,030,466 

17,786,988 

34,022.762 

66,333,748 

19,974,453 


d  320,680,000 

33,208,000 

233,954.438 

25,494,523 

d  213,463,000 

26,018,000 

d  204,977,000 

19,595,000 

d  170,392,000 

11,473,000 

d  134,436.000 

22,865,000 

128,862.960 

874,712 

d  109,335,952 

24,578,379 

0 

0 

44,264.624 

6,229,399 

94,510,517 

7,655,234 

107,023,264 

7,595,051 

49,585,155 

8.063,431 

38,514,478 

1,893,258 

40,875,158 

1,004,583 

d  821,977,000 

152,518,000 

d  343,749,000 

17,273,000 

d  78.580.000 

10,042,000 

150,449,661 

9,052,500 

0 

0 

1,468,865,062 

56,523,682 

778,298,561 

33,667,987 

228,084,000 

29,976,000 

d  338,070,000 

29,544,000 

195,793,469 

54,916,361 

214,208,652 

24,628,781 

58,391,387  j 

1 

2,197,640 

A/  119,939,050 

4,837,048 

137,336,551 

671,853 

d  228,121,000 

4,632,000 

65,105,155 

18,808,585 

113,117,060 

8,903,598 

d  70,935,000 

10,999,000 

55,043,846 

11,978,162 

P  61,398,4i7 

iP) 

13,601,293 


4,057,962 
i  69,625,656 


1,796,281 


24,381 

5,979,296 

1,548,890 


5,859,980 


0  240.940,932 

13,690,987  242,655,361 

.  53,350,000 


53,446,435 


31,301,069 

852,800 


15,442,000 


4,084,370  (91,826,031,529  . 

1,202,300  .  3,230,340 

i 7,'6‘53,  i  62  ’  s'  ’ 582,4 15,540  \\ 9,'9'5’6’,623 

415,293  . 

■  \j'\i i 76 '  "  ■  i 37,'306, i 65 '  ' ' Hai'iSAb 


4,954,272  \U  167,386,400 


10,919,162  .  81,051,864 

1,724,000  I . 

.  1,193,512 


3,650,000  I  16,555,200 


38,615,000! 

21,678,219 

63,497,000 

21,046,000 

69,322,000 

109,666,000 

17,289,104 

28,455,772 

124,743,800 

81,318,106 
9,980,504 
16,897,030 
8,035,898 
1  1,369,153 
6,586,944 


81,035,000 

37,708,000 

220,091,000 

3,412,323 

85,995,581 


177,754,948 

645,990,734 

25,968,000 

229,609,000 

0 

15,731,683 

319,106,117 

473,890,200 

53,554,322 

365,072,000 

21,243,043 

30,701,000 

3,000 

17,081,555 

41,141,000 

6,401,120 

191,856,000 

78,516,230 


,185,085 

,264,530 

,012,924 

,870,310 

,201,355 

.453,000 

,730,000 

,431,294 


592,560 


,399,793 


,745,800 

,844,220 

,631,432 

,669,800 

,833,300 

,846,637 


R  378,457,401  |  72,081,924 


Number  of 

Summary  of  Gent 

- - Number  of  Generating  Plants  and  Gener 

- - All  Plants - '  - Fuel  Plants - -  ^ 

Section 

Companies 
or  Systems 

No. 

Rating 

Kw. 

No. 

Rating 

Kw. 

United  States . 

140 

1,784 

30,494,993 

879 

21,653,592 

New  England . 

.  14 

167 

2,242,1 '7 

42 

1,531,177 

Middle  Atlantic . 

.  21 

325 

8.808,626 

137 

6,962,181 

East  North  Central . 

29 

296 

7,043.714 

151 

6,664,376 

W  est  North  Central . 

13 

187 

2,195.222 

111 

1.625,149 

South  Atlantic . 

.  14 

219 

2,660,441 

no 

1,430,560 

East  South  Central . 

10 

120 

1,424,644 

96 

604,643 

West  South  Central . 

16 

190 

1,474,303 

175 

1,392,052 

Mountain . 

.  5 

91 

768,519 

21 

116,797 

Pacific . 

18 

189 

3.877,407 

36 

1,326,657 

Canada  . 

20 

135 

4,496,87' 

10 

98,030 

Mexico . 

1 

16 

211,741 

2 

32,240 

Railways  and  Railroads . 

.  13 

20 

l,178,15f 

18 

1,150,155 

3,060,446 


7,331,142 


8,068,763 
5,958,842  ! 
1,820,080  I 
22,355,076  ^ 
1,066,609 
1,021,738  i 


63,509,000 

80,638,690 

95,254,000 

73,327,000 

67,590,000 

36,786,000 

39,341,013 

34,552,513 

28,450 

41,511,333 

32,302,196 

31,543,751 

53,840,849 

30,124,578 

13,682,040 


21,845,000 


23  4,007,450 

81  I  37,673,133 


171,368,000 

99,246.000 

73,036,000 

59,552,687 

39,309,167 


70,104,633 

1,092,218,421 

35,236 

618,050 

4,855,997 

607,601,527 

14,552 

399,997 

5,082,000 

233,495,000 

25,031 

121,492 

151,075,000 

5,296 

53,155 

7,023,990 

102,990,744 

0 

a  196,871  a 

3,676,819 

104,315,458 

95,556 

3,467,374 

82,606,611 

21,805 

2,506,405 

31,580,985 

5,537,781 

52,718,791 

. 

CO 

8,952,470 

93,935,794 

1,373 

24,220 

47,597,000 

4,108 

32,511 

13,422,650 

72,657,510 

80,087 

1,115,740 

44,784,704 

29,236 

55,831,000 

8,951 

36,698 

3,135,551 

31,251,806 

64,617 

563,550 


5,860,129 


1,036,057 


12,446,485 


7,885,591 
"  425,184 


13,439,553  | 


360,510,463  I 
66,500,000 
35,895,039  I 
176,378,392  : 

92,720,739  ' 
90,735,700  ! 
7,347,000  I 
88,124,1  12  i 
48,814,761  I 

61,396,654  ! 

"32,426,856’! 

"  '7,216,6i7  I 


1,765,150  ! . 

960,312  i  10,585,569 

1,235,140  I  9,843,230 


470,202 


22,062,334 


d  11,225 

972 

d  10,701 

1,010 

d  6,003 

696 

6,356 

59 

0 

0 

37,634 

680 

21,977 

364 

635 

230 

d  9,014 

864 

a  2,182 

a  698 

183 

443 

1,389 

96 

M  10,125 

282 

46 

30 

d  5,876 

191 

2,919 

286 

75 

131 

d  i,m 

772 

4,895 

33 

P  14,651 

(P) 

7,876,660  I  331,037,316 


jenerator  Rating  and  Output 


No.  Planta  Kw. 

2  1  50  (Hydro) 

4  I  23.000 

15  5  50.000 

38  2  750(Hvdro) 

47  I  l8.000iFuel) 

71  I  50.000 

73  I  600 

75  I  370 

85  I  7.500  (Hydro) 

120  2  3.600 

123  I  1.800 

128  I  1 5.000  (Fuel) 

132  2  2.250(1.^1.) 

2  7.700  (Rcsv.) 

136  I  1.100  (Hydro) 

159  1  12.975  (Fuel) 

171  2  16.000  (llyrtrut 

Companies  reporting  con¬ 
tract  power,  generally  in 
addition  to  leased  plants, 
were — 

Co.  L’a'd  L’s’d  Contr. 

No.  PI.  Kw.  Kw. 

43  31060 

46  7.500 

77  5  5.715  1  15,200 

78  7  3.778  22.250 

91  I  8.000  45  500 

92  I  3.000  5.000 

99  4.950 

Leased  plants  additional 
to  reported  generator  rating 
were— 


o.  Plants  Kw 
19  2  16.900 

)6  2  390 

18  5  28.000 

14  I  5, 500(Hydro) 

Leasing  to  others: 


M  Domestic  and  commercial 
light,  incl.  incidental  power, 
are  combined  under 
Domestic;  power  under 
Commercial  (wholesale). 
No.  of  active  meters  given 
under  Customers. 

N  Includes  Nevada-California 
Power  Co.,  Southern  Sierras 
Power  Co.  and  Yuma  Util¬ 
ities  Co. 

0  Cross  generated. 

P  Cols.  10-15  combined;  also 
Cols.  20-25. 

Q  Electric  boilers. 

R  Includes  domestic  and  com’l 
flat  rate  customers. 

S  Secondary  or  dump  power. 

T  Standby. 

U  Off-peak. 

P  1,497  customers  included  in 
other  groups. 

fp  Includes  Manitoba  Power 
Co.,  Ltd.,  Northwestern 
Power  Co.,  Ltd.,  Winnipeg 
Selkirk  fic  L.  Winnipeg  Ry., 
Suburban  R.  T.  Co. 

-Y  Kv.-a. 

}'  Mainland  system  only. 

I  Z  Horsepower. 
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!  Reader’s  Guide 
to  This  Issue 

!  EJLECTRiCAL  WORLD’S  annual  sup- 
1  plement  of  100.000.000-kw.hr. 
i  companies,  in  this  issue,  pre¬ 
sents  vital  statistics  on  the  1935 
production  of  174  major  utility 
systems  in  North  America.  No- 
I  where  is  more  reliable  Informa- 
^  tlon  on  generation,  output  cus¬ 
tomers  and  allocation  of  energy 
to  be  found  in  like  detail.  In¬ 
formation  presented  lends  itself 
to  studies  of  the  trend  in  output 
and  peak  load  since  it  covers 
the  period  of  years  from  1928 
:  to  1935,  Inclusive.  Here  EJlbc- 
■  TRicAL  World  presents  proof  to 
j  support  contentions  that  mar- 
1  gins  of  capacity  are  decreasing 
'  and  that  domestic  and  commer- 
i  cial  and  industrial  energy  con- 
I  sumption  is  increasing. 

'i  • 

I  Of  Executive  Interest 

i  Operation  of  100.000.000-Kw.- 
Hr.  Utilities  —  Sinking  Fund 
Best  for  Hydro— Load  Building 
Without  Merchandising  —  Utili¬ 
ties  Hold  Gains  Over  1935 — 
’  Carter  Field  on  Washington 
Events. 

• 

For  Power  Company 
Engineers 

J  Bus  Protection  Gives  Reliability 
1  — D.C.  Transmission  in  France 
li  — Meter  Catches  Transformer 
Loads — Glareless  Street  Light- 
,1  Ing — Operations  of  100,000.000- 
Kw.-Hr.  Utilities. 

• 

On  Power  Company 

I  Sales 

Qlareless  Street  Lighting — Elec- 
trifled  Hotbeds  Yield  Pre-Season 
if  Plants — Load  Building  Without 
Merchandising  —  Utilities  Hold 
[-  Gains  Over  1935 — Operation  of 
I.  100,000,000-Kw.-Hr.  Utilities. 

I  „  • 

I  j  For  Electrical  Engineers 

i  Qlareless  Street  Lighting — ^Laun- 
;  dry  Data  Sheets — Bus  Protec- 
/  tion  Gives  Reliability — Electric 
;  Stripping  Shovel  for  Mine. 
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100,000,000-Kw.-Hr.  Utilities .  33 

Detailed  statistics  on  generating  capacity,  peak 
load,  output  and  allocation  of  energy  of  174  com¬ 
panies. 

Glareless  Street  Lighting .  36 

T.  H.  Carritte,  Lynn,  Massachusetts,  city  electri¬ 
cian,  describes  multiple  street-lighting  system  that 
makes  auto  headlights  unnecessary. 

Builds  Load  Without  Merchandise.  .  37 

How  one  utility  company  solved  the  problem  of 
adding  load  at  low  rates  without  losing  revenue 
or  antagonizing  dealers. 

D.C.  Transmission  in  France . 39 

Description  of  a  275-mlle,  125-kv.  direct-current 
transmission  system  in  France  that  has  been  in 
operation  for  many  years. 

Meter  Catches  Transformer  Loads .  .  41 

Details  of  a  device  for  pole  mounting  that  provides 
data  on  transformer  peak  loads. 

Sinking  Fund  Best  for  Hydro .  42 

R.  L.  Thomas  continues  the  discussion  of  hydro 
depreciation  started  in  Eh.ECTRiCAL  World  of 
March  14. 

Hotheds  Yield  Pre-Season  Plants .  .  .  46 

Design  details  of  a  tenth-of-an-acre  electrified  hot¬ 
bed  in  Arkansas  that  yields  produce  to  compete 
with  Rio  Grande  Valley. 

Ford’s  Steel  Mill .  47 

A  complete  description  of  the  advanced  electrical 
practices  in  use  at  the  new  steel  mill  of  the  Ford 
Motor  Company  at  River  Rouge. 

Bus  Protection  Gives  Reliability ....  55 

Philip  Sporn  tells  how  •  differential  bus  protection 
provides  an  economical  key  to  reliable  service. 

Utilities  Hold  Gains  Over  1935 ....  57 

Central  station  revenue  5.4  per  cent  and  energy 
output  14.6  per  cent  higher  in  February  than  a 
year  ago. 
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Coming 

Features 

The  Industry  Today 

In  keeping  with  the  importance 
of  the  coming  E.E.I.  convention 
at  St.  Louis,  which  heralds  as 
it  does  the  marked  upturn  in 
the  affairs  of  the  electrical  in¬ 
dustry.  a  pre-Conventlon  Num¬ 
ber  of  Electrical  World  will 
be  presented  on  May  23.  A  full 
report  of  the  convention  will 
follow  in  the  Report  issue  of 
June  6. 


In  the  pre-Convention  Issue  a 
balanced  editorial  report  will  be 
presented  oo  the  status  of  in¬ 
dustry  activities,  which  will  give 
an  interpretation  of  industry 
problems  and  a  record  of  new 
practices.  Leaders  in  thought 
and  action  in  the  several  fields 
will  be  asked  to  give  us  facts 
and  opinions  to  help  in  the  prep¬ 
aration  of  the  reports,  which 
will  be  both  authoritative  and 
factual. 


Current  aspects  of  industry  ac¬ 
tivity  in  the  fields  of  generation, 
transmission,  distribution,  indus¬ 
trial  electrification,  domestic, 
commercial  and  industrial  load 
building  will  be  fully  discussed, 
together  with  the  current  rate 
situation,  legislation  and  the 
courts  and  management  policies. 

An  editorial  report  showing  the 
trend  in  the  year’s  products  will 
give  an  unbiased  discussion  of 
the  developments  in  equipment 
that  have  made  recent  technical 
advances  in  the  utility  industry 
possible. 


• 

Nation*8  Power  Supply 
Under  Private  Enterprise 

An  extensive  abstract  of  Prank 
F.  Fowle’s  paper  "The  Nation’s 
Power  Supply ;  Its  Economic 
Development  Under  Private  En¬ 
terprise,"  which  attracted  wide 
attention  in  the  industry  when 
presented  before  the  Midwest 
Power  Engrlneering  Conference 
in  Chicago  recently,  will  also 
be  a  special  feature  of  the 
E.E.I.  pre-Conventlon  Number. 
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LETTERS  TO  THE  EDITOR 


Dealers  Wont  Sell 

fo  the  Editor  of  Electrical  World: 

May  I  have  a  little  space  in  your  valuable 
magazine  to  call  attention  to  the  humorous 
inconsistency  of  the  last  paragraph  in  your 
editorial  entitled  “The  Dealer  Now  Builds 
Half  the  Range  Load.” 

The  difference  is  quite  true.  The  dealer 
sells  half  the  range  load,  not  from  his  own 
initiative,  but  because  he  is  spoon-fed  with 
prospects,  financed  by  the  utilities,  prodded 
by  the  utility  load-building  departments, 
threatened  by  promotional  executives  and 
finally  compelled  to  accept  the  prospect’s 
order  for  a  range  because  he  (the  prospect) 
must  have  something  to  cook  the  next  meal 
with,  since  his  previous  cooking  equipment 
has  simply  become  impossible. 

1  know  there  are  exceptions  to  every  state¬ 
ment,  but  on  the  average  the  dealer  in  elec¬ 
trical  appliances  is  no  salesman  and  will  not 
exert  himself  to  become  acquainted  with 
quality  merchandise  and  takes  the  line  of 
least  resistance  by  selling  a  price  article, 
trusting  to  luck  that  he  will  get  by,  instead 
of  selling  the  best  dollar  value  and  thereby 
establishing  the  purchaser’s  confidence  in  his 
retail  organization. 

The  second  paragraph  of  your  editorial, 
which  gives  certain  details  of  sales,  should 
have  carried  the  additional  information  that 
many  of  the  ranges  sold  latterly  were  actu¬ 
ally  sold  by  utility  salesmen  and  the  deal 
put  through  a  dealer,  outlet. 

It  is  safe  to  say  that  if  the  utilities 
ceased  all  sales  activity  and  the  manufac¬ 
turers  simply  filled  dealers’  orders,  omitting 
any  promotional  assistance  beyond  their 
present  practice,  this  class  of  utility  energy 
sales  would  drop  by  30  per  cent  in  the  next 
three  years. 

H.  F.  Shearer, 

Manager 

Welland  Hydro-Electric  System. 

Mr.  Shearer  is  a  little  hard  on  the 
dealer.  There  is  another  side  to  the 
story.  Our  contact  with  dealers  in  all 
sections  convinces  us  that  they  are  good 
business  men  and  good  merchandisers, 
but  that  they  exist  on  the  lower  round 
of  the  commercial  ladder.  They  claim 
that  margins  will  not  permit  them  to  go 
out  and  pioneer  special  products,  that 
they  are  by-passed  by  manufacturer  and 
jobber  on  large  orders  and  that  they  are 
not  treated  fairly.  Dealers  should  be 
helped  and  encouraged.  The  more  sales 
outlets  the  greater  the  service  and  sales 
volume. — Editors. 

• 

^unicifxils  Under  Commission 

^0  the  Editor  of  Electrical  World: 

I  have  been  a  consistent  subscriber  of  the 
Ele^ical  World  and  other  McGraw  pub- 
itations  for  many  years.  Consequently,  I 
nsve  prisfited  educationally,  I  assure  you. 
Wallace  A.  Rogers*  article,  “Municipal 


Electric  Service,”  in  the  March  issue  of  the 
Electrical  World  prompts  me  to  write  you 
in  a  general  way,  not  to  draw  illustrative 
comparisons  between  utilities,  I  assure  you, 
but  to  show  what  regulatory  measures  will 
accomplish. 

I  assume  it  is  not  out  of  order  to  mention 
that  there  are  86  municipal  utilities  oper¬ 
ating  in  the  State  of  Wisconsin,  and  to  my 
best  knowledge  and  belief  they  are  all  in 
a  healthy  condition.  However,  it  is  my  be¬ 
lief  that  this  has  been  brought  about  by  the 
regulatory  powers  exercised  by  the  Public 
Service  Commission  of  Wisconsin,  and  it  is 
our  opinion  that  were  it  not  for  the  regula¬ 
tory  powers  vested  in  commissions  here  in 
Wisconsin  there  would  be  fewer  municipal 
properties  in  operation,  and  none,  perhaps, 
in  as  good  a  condition. 

George  Marvin, 

Superintendent, 

Marshfield  Electric  and  Water  Dept., 
Marshfield,  Wis. 

• 

Queries  Fan  Motor  Formulas 

To  the  Editor  of  Electrical  World: 

An  interesting  article  appears  on  page  27 
of  the  Electrical  World  for  February  15, 
1936,  bearing  on  the  above  subject.  There  is 
one  place  in  particular  which  is  not  clear 
to  me.  I  refer  to  the  tabulation  appearing 
on  page  27  which  contains  data  for  sub- 

WWN 

stituting  in  the  formula:  t  =  'soST  ' 

values  given  in  the  tabulation  for  T,  are 
4.1,  2.1,  2.6,  3.6,  2.0,  1.0,  1.2  and  2.2.  Sub¬ 
stituting  these  values  in  the  above  formula 
does  not  seem  to  give  the  correct  values  for  t. 
I  presume  it  is  intended  to  subtract  the 
torque  values  for  the  fan  load  as  given  in 
Fig.  1-b  from  the  motor  torque  value,  and 
I  estimate  these  values  would  be  as  follows: 
6.  12.1,  21,  28,  41.5,  50,  49.5,  41.5  and  16. 
Substituting  these  values  in  the  formula  in 
place  of  those  given  in  column  3  of  the 
tabulation  will  give  the  correct  result  for  t 
in  column  4.  I  think  the  method  of  calcu¬ 
lating  is  correct,  but  somehow  the  values  for 
acceleration  torque  in  pounds  as  given  in 
the  tabulation  are  incorrect. 

I  think  that  the  author  has  treated  his 
subject  very  nicely  and  I  have  read  the 
article  with  much  interest,  but  if  there  is 
anything  in  regard  to  the  accelerating  torque 
which  has  escaped  me  I  would  be  glad  to 
have  some  one  put  me  right. 

N.  B.  Benedict, 
Scotia,  N.  Y. 

To  the  Editor  of  Electrical  World: 

The  values  given  for  Tu  are,  as  mentioned, 
incorrect.  They  belong  to  an  intermediate 
step  in  the  calculations  not  included,  and 
were  copied  by  mistake.  Below  is  given  the 
tabulation,  with  correct  values  for  T.: 

_  WR*N 
'  ~  3087’. 


There  is  another  error  which  we  believe 
should  be  mentioned  and  that  is  in  the  for¬ 
mula  on  page  71.  As  shown,  the  JTR’  is 
divided  /  (frequency),  whereas  it  should  be 
multiplied.  This  is  shown  correctly  in  the 
example  given,  however. 

The  values  given  for  T.  above  do  not 
agree  exactly  with  those  figured  by  Mr. 
Benedict,  as  he  probably  figured  them  from 
the  final  results  or  values  of  t  and  our  figures 
are  from  the  original  curves. 

We  are  sorry  that  this  mistake  crept  into 
the  tabulation  as  it  naturally  makes  it  more 
difficult  for  the  layman  to  be  sure  of  his 
grounds  when  using  the  formula. 

R.  C-  Allen, 

District  Engineer 
Westinghouse  Elec.  &  Mfg.  Co., 
Philadelphia,  Pa. 

[Mr.  Benedict  has  also  called  our  atten¬ 
tion  to  the  fact  that  figure  numbers  were 
a  bit  garbled.  Fig.  26  (cited  on  page  28) 
should  be  read  lb.  Fig.  3  should  be  read 
Fig.  2  and  Fig.  4  should  be  read  Fig.  3. 
— Editors.] 

• 

Electric  Fences  Old 

To  the  Editor  of  Electrical  World: 

I  am  inclosing  a  clipping  from  the  Febru¬ 
ary  22  issue  of  the  Elei^ical  World.  The 
item  which  I  have  marked,  headed  “Elec¬ 
tricity  Keeps  Cows  in  Home  Pastures,”  is 
interesting  and  perhaps ’struck  you  as  some¬ 
thing  new  in  the  use  of  electricity.  How¬ 
ever,  the  idea  is  by  no  means  new,  as  I 
remember  veiT  distinctly  of  a  pasture  sur¬ 
rounded  by  charged  wires  as  early  as  before 
1895,  which  is  more  than  41  years  ago.  This 
pasture  held  stock  and  the  fence  was  very 
effective. 

I  do  not  know  the  voltage  which  was  used, 
but  I  remember  that  there  were  many  parties 
formed  to  make  a  trip  to  the  electric  fence. 
Several  people  would  stand  on  boards,  with 
one  person  touching  the  fence  wires.  Then 
when  the  person  at  the  other  end  of  the 
string  would  step  onto  the  ground  all  would 
feel  a  shock.  We  increased  the  shock’s 
severity  by  having  fewer  and  fewer  persons 
in  series  between  the  wire  and  the  earth. 
At  the  time,  this  was  quite  a  social  function 
to  form  a  party  to  be  entertained  by  getting 
a  shock  from  the  “electric  fence.” 

There  was  also  a  fence  around  a  smaller 
lot  in  the  village.  This  smaller  fence  was 
used  for  advertising  and  demonstrating  pur¬ 
poses.  I  do  not  know  what  became  of  the 
company  which  manufactured  this  fence  and 
I  know  nothing  about  how  many  other 
fences  were  installed,  but  the  one  mentioned 
above  seemed  to  be  very  effective.  Stock  in¬ 
closed  in  the  pasture  outside  of  town  as  well 
as  that  in  the  demonstrating  fence  in  town 
soon  learned  to  keep  away  from  the  fence. 
Roy  H.  Dillon, 

Illinois  Power  &  Light  Co., 
Decatur,*  111. 
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The  careful  investoi>  "jiidges^a^^ 


security  by  the  history 
performance. 


in  three-quarters  of  a  century  of  continuous 
production,  has  established  a  record  of  per¬ 
formance  that  is -unequalled  in  the  history 
of  insulated  wires  and  cables. 

V 

Kerite  is  a  seasoned  security. 


fk 
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Use  Good  Neighbor  Rural  Policies 


A  trip  about  the  country,  as  well  as  an 
enormous  publicity  program,  shows  the  extraor¬ 
dinary  interest  in  rural  electrification.  Private 
utilities  now,  as  in  the  past,  are  setting  the  pace 
in  actual  accomplishment.  But  several  R.E.A. 
projects  are  now'  approved  and  county  agents 
and  contractor-promoters  are  bringing  many 
others  to  the  approval  stage. 

What  policy  should  private  utilities  follow 
with  respect  to  these  R.E.A.  projects?  To  date 
most  private  companies  have  leaned  backward 
in  co-operating  with  this  activity.  In  several  in¬ 
stances  they  have  agreed  to  the  R.E.A.  requests 
that  they  refrain  from  competition.  An  excep¬ 
tion  to  this  policy  was  taken  down  in  Virginia 
recently  by  the  state  commission,  which  ordered 
a  private  utility  to  build  a  rural  line  despite 
such  a  non-competitive  agreement. 

% 

It  is  the  general  practice  of  the  private 
utilities  to  build  their  own  rural  lines  as  rapidly 
as  possible  and  yet  co-operate  with  the  R.E.A. 
promotional  programs.  But  the  time  will  come 
soon  when  some  of  those  co-operatives  will  be 
built.  Who  will  operate  and  maintain  them? 
The  county  agents,  the  contractor  and  the 
farmers  are  unskilled  in  this  work.  Would  it 
not  be  neighborly  as  well  as  good  business  for 
the  utilities  to  take  over  all  responsibility  for 
those  co-operatives  except  the  investment  bur¬ 
den?  The  utilities  know  how  to  operate  and 
how  to  maintain  rural  distribution.  They  know 
how  to  build  rural  use  and  make  sales  to 
farmers. 

Possibly  the  adoption  of  this  policy  could 
be  embodied  in  a  contract  form  that  covered 
wholesale  rates  as  well  as  operation.  Past  ex¬ 


perience  with  co-operative  rural  lines  shows  that 
they  are  failures  under  farmer  operation.  Thus 
if  the  farmers  attempt  to  operate  themselves  un¬ 
doubtedly  the  pressure  will  increase  over  the 
years  to  get  utilities  to  supply  wholesale  energy 
at  less  than  cost.  Even  now  this  pressure  exists. 

Rural  electrification  is  a  practical  business 
activity  of  major  magnitude  if  considered  in  all 
its  aspects  and  private  utilities  should  formulate 
policies  based  upon  a  broad  conception  and  a 
long  period  perspective.  We  believe  careful  con¬ 
sideration  will  lead  to  the  adoption  of  the  “good 
neighbor”  policy. 

Good  signs  of  a  revived  and  more  prosper¬ 
ous  industry  are  found  in  two  things.  One  is 
the  almost  universal  report  that  all  electrical 
business  is  in  good  volume  and  promises  to  get 
even  better.  The  other  is  the  revived  interest 
in  the  regional  and  national  meetings  of  the  sev¬ 
eral  branches  of  the  industry.  The  programs  are 
vitalized,  the  attendance  is  good  and  the  whole 
atmosphere  gives  an  impression  of  courage  and 
enthusiasm. 

When  one  considers  the  local  and  national 
problems  and  troubles  of  the  industry  and  the 
difficulty  of  making  long-term  business  plans  it 
is  remarkable  to  find  the  come-back  now  being 
staged  by  electrical  men.  It  is  a  tribute  to  their 
courage,  their  resiliency  and  their  faith  that 
they  can  overcome  all  obstacles  with  the  magic 
they  produce  for  humanity. 


Editor 


Delta-Star  Electric  Co. 


This  motor  -  operated  three  -  pole 
switch  is  installed  on  a  220-kv.  line 
near  Dijon  which  connects  the  Henri- 
Paul  substation,  receiving  power 
from  hydro  stations  of  the  Alps  re¬ 
gion,  to  a  substation  at  Creney,  from 
which  lines  extend  to  Paris.  The 
switch  is  controlled  from  a  point  2 
km.  (about  I5  miles)  from  the  tower. 


1935  Operations  of 
100,000,000  Kw.-Hr.  Utilities 

Many  Companies  Exceeded  Previous  Records — Peaks,  Output,  Plant 
Factors  Have  All  Increased,  With  (Capacities  Static  Since  1931 


This  is  a  special  statistical  feature  of  ^‘Electrical  ff  orld”  giving 
detailed  data  on  operations  of  174  leading  utilities  during  1934  and 
1935.  This  article  and  the  Supplement  accompanying  this  issue 
were  made  possible  by  the  cordial  co-operation  of  the  utility  execu¬ 
tives,  These  are  basic  data  for  the  information  of  the  industry. 


PROGRESSIVE  gains  during  the 
past  several  years  in  the  opera¬ 
tions  of  electric  public  utilities 
in  the  United  States  are  a  matter  of 
record,  in  the  form  of  group  statistics. 
The  Supplement  accompanying  this 
issue  of  Electrical  World  brings 
details  for  140  individual  light  and 
power  systems  in  this  country,  twenty 
in  Canada,  one  in  Mexico  and  thirteen 
electric  railways  and  railroads. 

The  first-named  group  constitutes  90 
per  cent  of  the 
electric  light  and 
power  industry  as 
to  generating 
capacity  and  93 
per  cent  as  to  gen¬ 
erated  output.  In 
this  group  there 
was  a  net  increase 
of  three  systems 
compared  with  the 
figures  for  1933, 
as  a  combined  re¬ 
sult  of  additions, 
grouping  and  njiss- 
ing  reports.  The 
aggregate  rating, 

30,494,993  kw.  in 
1935,  was  almost 
identical  with  the 
earlier  30,473,841 
l^w.,  but  it  was 

holesale 
energy  gales 
lead  all  others 

fiomparative  output 
of  large  systems 
over  a  seven-year 
period 


under  the  30,678,632  kw.  of  1932. 
The  number  of  plants  decreased  from 
1,884  in  1932  to  1,863  the  next  year 
and  to  1,784  last  year.  This  means 
that  in  three  years  100  plants  presum¬ 
ably  obsolete  have  been  eliminated. 

Numerically  the  generating  plants 
are  almost  equally  divided  between 
fuel-burning  and  water  power,  but  the 
kilowatt  rating  of  the  latter  is  only  29 
per  cent  of  the  total.  These  companies 
reported  a  generated  output  of  86,964,- 


511,475  kw.-hr.  and  purchases  of 
16,200,413,715  kw.-hr.,  making  a  total 
of  102,894,925,190  kw.-hr.  to  be  ac¬ 
counted  for.  The  figures  show  large 
gains  over  those  revealed  by  the  last 
preceding  survey,  which  covered  oper¬ 
ations  in  1933  and  of  which  the  results 
were  published  in  the  Electrical 
World  of  May  5,  1934  (about  73,818,- 
000  kw.-hr.  purchased,  total  89,323,- 
000,000  kw.-hr.)  and  they  surpass 
those  of  any  other  year. 

There  were  30  companies  in  the 
billion  kilowatt-hour  class  in  1935,  29 
in  1934,  25  in  1933  and  23  in  1932. 
Because  of  grouping,  several  com¬ 
panies  that  formerly  were  separately 
listed  now'  count  as  only  one. 

Heading  the  list. 


with  a  generated 
output  of  5,851,- 
207,177  kw.-hr.,  is 
the  Niagara  Hud¬ 
son  system.  Next 
in  order  of  mag¬ 
nitude  is  the  On¬ 
tario  Hydro,  with 
a  generated  output 
of  4,803.361,582 
kw.-hr.,  and  third 
the  Consolidated 
Edison  group  of 
New  York,  with 
4,587,500,000  kw.- 
hr.  If  purchased 
energy  is  included 
the  amounts  are 
larger,  as  in  Table 
I  of  the  Supple¬ 
ment,  but  the  same 
sequence  remains. 
Combined  they  ex¬ 
ceed  all  such 
plants  in  the 
United  Kingdom. 

With  rising  out¬ 
put  the  system  and 
plant  peaks  of  load 
have  been  getting 


ELECTRICAL  WORLD  >  MAY  9,  19.36 


(1335)  33 


Domestic  ond  Farm 
12^21 


Comm’l  Retail 
10,421  ^ 


Generated 

86.695 


Quantities  in 
Millions  ^ 
Kilowatt-Hours 


Sales 

to 

Ultimate 

Consumers 


Commercial 

Wholesale 

38,885 


Consolidated  energy  flow  of  140  large  systems 
in  the  United  States 


higher.  As  Table  I  shows,  many  com¬ 
panies  in  1935  exceeded  their  1929 
and  1930  records  in  this  respect.  One 
instance  calls  for  a  special  explana¬ 
tion.  The  Superpower  Company  of 
Illinois,  operating  a  base-load  station, 
reports  a  peak  in  excess  of  station  rat¬ 
ing,  made  possible  because  the  peak 
was  at  96  per  cent  power  factor,  while 
the  rating  corresponds  to  about  87  per 
cent.  Meanwhile  plant  factors  are 
rapidly  approaching  their  former  best 


values.  Detailed 
comparison  with 
the  Supplements  of 
earlier  years  would 
probably  show  a  fair 
number  of  instances 
in  which  they  are 
higher  than  ever  be¬ 
fore,  as  may  be  in¬ 
ferred  from  the 
regional  averages  in 
Table  V. 

Details  regarding 
operations  during 
1935  are  given  in 
Table  II  of  the  Sup¬ 
plement.  Capacities 
and  output  are  sum¬ 
marized  in  the  in¬ 
serted  table.  Table 
111,  below  on  this 
page,  shows  the 
changes  in  alloca¬ 
tion  of  output  of 
the  light  and  power 
systems  over  a  series  of  years.  While  the 
number  of  100,000,000-kw.-hr.  systems 
has  varied  somewhat,  the  yearly  figures 
are  closely  comparable,  with  one  pro¬ 
viso.  Separate  statistics  on  farm  serv¬ 
ice  were  requested  only  in  the  surveys 
for  1933  and  1935.  Prior  to  1933 
they  were  variously  included  under 
other  heads,  according  to  the  judg¬ 
ment  of  the  co-operating  companies. 
In  most  regions  they  were  probably 
combined  with  domestic.  In  the  sec¬ 


tions  using  power  for  irrigation,  how¬ 
ever,  and  especially  in  the  Pacific 
States,  where  this  application  runs  into 
large  totals,  they  were  generally  listed 
under  “Other  Sales  to  Ultimate  Con¬ 
sumers”  or  “Commercial,  Wholesale.” 
In  Table  III  energy  sold  to  farm  cus¬ 
tomers  in  1933  and  1935  was  com¬ 
bined  with  domestic.  Total  farm 
energy  separately  reported  by  these 
companies  for  1935  was  very  close  to 
1,300,000,000  kw.-hr.,  of  which  about 
985,000,000  kw.-hr.  was  in  the  Pacific 
States. 


Wholesale  energy  leads 

Of  total  sales  to  ultimate  consumers 
55.7  per  cent  was  for  large  light  and 
power,  17.9  per  cent  for  domestic  use 
and  14.9  per  cent  for  small  light  and 
power.  The  fraction  of  the  total  that 
goes  to  domestic  consumers  has  greatly 
increased  during  the  seven-year  period. 
Commercial  wholesale  energy  declined 
for  some  years,  then  recovered.  It  in¬ 
creased  17  per  cent  in  1935  compared 
with  1933.  Energy  sold  for  electric 
traction,  though  important  for  a  num¬ 
ber  of  companies,  does  not  bulk  large 
in  the  total.  Despite  recent  steam  rail¬ 
road  electrifications  it  has  decreased 
every  year  since  1930.  An  approxi¬ 
mate  balance  still  exists  between  pur¬ 
chased  energy  and  sales  to  other 
public  utilities  for  resale,  as  might  be 
expected,  since  these  items  are  in  most 
cases  the  two  sides  of  the  same  trans- 


Table  III — Allocation  of  Output  of  Major  Light  and  Power  Systems,  1929  to  1935* 


Class  of  Service 

1 40  Systems  in 

1935 

1 37  Systems  in 

1933 

1 44  Systems  in 

1932 

1 42  Systems  in 

1930 

^  liS 
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Per  Cent 
of  Total 

Per  Cent 
of  Sales 

Million.s 

of 

Kw.-Hr. 

"c  5 
o 

Ik's 

tt 

f** 

P. 

Domestic! . 

12,521 

12.2 

17.9 

10,713 

mm 

17.9 

9,814 

11.3 

IwKi 

8,860 

9.  1 

13.  1 

7,561 

11.3 

Commercial  retail . 

■iigw 

14.9 

8,911 

14.9 

15.7 

9,836 

10.  1 

14.5 

9,184 

9.7 

13  7 

Commercial  wholesale. . . . 

38,885 

37.8 

55.7 

32,370 

36.2 

54. 1 

29,993 

34.6 

51.8 

38,934 

40.2 

57.3 

41,752 

44.  1 

62  5 

Municipal . 

2,717 

2.6 

3.9 

2,261 

2.5 

3.8 

2,512 

2.9 

4.3 

2.6 

3.7 

2,230 

2.4 

3.3 

Other  sales! . 

296 

0.3 

mm 

449 

1,231 

1.4 

2. 1 

1,572 

1.6 

2.3 

971 

1.5 

Railway  operation . 

5,008 

4.9 

7.2 

5,179 

5.8 

8.6 

5,234 

9.  1 

6.4 

9. 1 

5,149 

5.4 

7,7 

Used  by  ultimate  con- 

69,849 

67.9 

59,884 

IllUK] 

57.873 

66.6 

IDUK 

■SOB 

70.0 

100.0 

66.847 

70.6 

100.0 

17,832 

17  1 

15,623 

17  5 

KVSTi] 

■Ewl 

14.945 

15.4 

■m 

983 

mm 

948 

1 . 1 

. 

953 

1.1 

worn 

1.0 

L395 

1.5 

Losses,  etc . 

14,231 

13.8 

12,868 

14.4 

12,397 

14.3 

13,225 

13.6 

. 

13,199 

13.9 

102.895 

■unii 

89,323 

100.0 

94,731 

Company  use  plus  losses 

! 

! . 

17  5 

.8.7 

18.7 

17.3 

17,9 

1 

■ 

== 

*In  each  year  the  allocation  in  a  few  of  the  returns  was  incomplete  and  estimates  had  to  be  used.  For  1931  see  Suppl.  May  5,  193- 
tFor  1933  and  1935  farm  or  rural  data  separately  reported  have  been  combined  with  domestic.  In  earlier  years  farm  energy  was  variously 
reported  with  domestic,  as  “other  sales”  or,  especially  in  the  West,  as  wholesale. 
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Table  IV — ^Average  Energy  per  Residential 
Customer,  Kilowatt-Hours 


Geographical  Region  I935*  1933*  1932  1931  1930  1929 

United  States .  678  598  618  605  551  492 

New  England .  595  533  532  510  467  415 

Middle  Atlantic .  593  525  537  538  483  441 

East  North  Central .  688  598  626  610  580  526 

West  North  Central .  695  608  621  590  545  501 

South  Atlantic .  872  712  710  661  589  520 

East  South  Central .  752  583  616  592  530  440 

W'est  South  Central .  640  561  542  508  470  415 

Mountain .  762  687  706  702  692  556 

Pacific .  830  780  862  861  793  635 


♦Farm  or  rural  customers,  where  separately  reported,  have  been  included  with 
domestic  except  in  the  Pacific  region.  The  figures  for  1935  and  1933  are  not  ex¬ 
actly  comparable  with  other  years. 


Table  V — Changes  in  Regional  Plant  Factors 

1927-1935 

Generated  Kw.-Hr.  (Plant  Kw.  X  8,760)  Expressed  in  per  Cent 


Region  1935  1933  1932  1931  1930  1929  1928  1927 

New  England .  28.7  24.7  22.4  26.0  26.3  30.1  29.2  27.2 

Middle  Atlantic .  32.6  29.3  29.4  32.3  34.7  37.3  35.0  33.7 

E.  North  Central .  34.7  28.0  26.1  29.6  31.5  35.1  35.3  35.7 

W.  North  Central .  30.2  25.7  25.9  28.6  32.7  34.1  32.8  31.1 

South  Atlantic .  24.9  22.2  22.4  24.6  27.0  30.9  28  1  28.5 

E.  South  Central .  28.8  24.2  22.5  26.3  26.1*  27.6  27.1  31.2 

W  .  South  Central .  34.1  29.1  28.6  33.2  38.6  41.9  35.2  38.5 

Mountain .  38.8  29.9  24,9  34.1  45.5  48.6  49.6  44.6 

Pacific .  36.0  31.1  31.0  35.5  37  8  41.1  39.2  40.6 

United  States .  32.5  27.6  26.6  30.3  32.7  35.6  34.3  34.1 

Csiuds .  53.2  43.4  42.7  44.4  51.1  61.7  55.2  57.2 


♦Excluding  239,700  kw.  available  by  lease  or  contract. 


action.  In  1935,  however,  the  sales 
somewhat  outweighed  the  purchases. 
The  difference  probably  represents  the 
excess  of  sales  to  smaller  utilities,  not 
comprised  in  the  table,  over  purchases 
from  sources  outside  of  the  light  and 
power  industry. 

More  domestic  and  farm  use 

In  1929  the  average  consumption 
per  domestic  customer  of  all  reporting 
companies  was  492  kw.-hr.  per  year. 
In  1935  it  was  678  kw.-hr.,  or  38  per 
cent  greater.  Farm  use  was  probably 
included  in  the  earlier  years  except  in 
the  West,  as  previously  explained.  It 
was  specifically  included  for  1933  and 
1935  except  in  the  Pacific  States. 
Table  IV  gives  regional  details.  Some 
of  the  apparently  erratic  variations 
can  be  explained  only  by  comparing 
individual  company  reports  for  pre¬ 
vious  years. 


Farm  electrification  has  made  its 
largest  gains  in  the  East,  as  Table  VI 
shows.  Some  of  the  changes  indicated 
by  the  reports  for  different  years  are 
not  readily  accounted  for.  On  the 
Pacific  coast  the  average  per  farm  is 
fully  ten  times  as  large  as  in  most 
other  sections,  largely  because  of  the 
requirements  for  irrigation.  The  same 
explanation  probably  applies  to  the 
Southwest,  which  shows  the  second 
highest  average. 

Progress  in  Canada  and  Mexico 

In  Canada,  unlike  the  United  States, 
there  was  a  pronounced  increase  in 
capacity.  Twenty  systems  reported 
4,496,872  kw.  in  1935,  against  4,117,- 
367  kw.  in  1933.  Generated  output 
rose  to  20,965,260,404  kw.-hr.  from 
the  previous  15,844,759,365  kw.-hr. 
As  these  companies  in  a  number  of 
instances  did  not  segregate  sales  by 
classes,  no  attempt  has 
been  made  to  work  out 
Dominion  averages. 

In  Mexico  the  one  re¬ 
porting  company  had  the 
same  plant  capacity  as  in 
1933,  but  the  output  rose 
from  725,351,101  kw.- 
hr.  to  921,842,791  kw.- 
hr. 

One  group  alone 
failed  to  participate  in 
the  general  increase. 
Railway  and  electrified 
railroad  plants  show 
little  change  from 
previous  operations,  with 
one  exception.  The  Penn¬ 
sylvania  Railroad’s  Long 
Island  City  plant  in¬ 
creased  its  output  about 
50  per  cent  compared 
with  1933,  but  less  en¬ 
ergy  was  purchased. 


Table  VI  —  Average  Annual 
Enei^y  per  Farm  or  Rural 
Customer 

(Kilowatt-Hours) 


Region 

1935 

1933 

United  States . 

3,106 

.3,375 

New  England . 

923 

652 

Middle  Atlantic . 

....  962 

823 

East  North  Central. . . . 

757 

707 

West  North  Central. . . 

....  810 

827 

South  Atlantic . 

1.353 

1,354 

East  South  Central.. . . 

946 

901 

Weet  South  Central — 

_  2,080 

2,420 

Mountain . 

_  1,213 

1,215 

Pacific . 

_  10,400 

11,390 

Because  of  smaller  output  one 

com- 

pany  formerly 

included  does 

not 

appear. 

Special  features  of  individual 
reports 

Several  companies  reported  negative 
quantities  under  “purchased”  energy, 
making  the  total  output  less  than  the 
generated.  The  meaning  of  this  is  that 
they  interchanged  energy  with  neigh¬ 
boring  systems  and  reported  the  net  of 
this  interchange,  which  happened  to 
result  in  a  deficiency  of  receipts  com¬ 
pared  with  their  contributions. 

In  some  returns,  the  designation  of 
classes  was  changed,  for  example, 
from  “domestic”  to  “residential,”  or 
“number  of  bills”  was  substituted  for 
“number  of  customers.”  In  Table  II 
(Supplement)  the  items  were  entered 
under  the  most  nearly  corresponding 
head,  without  burdening  the  table  with 
additional  notes.  “Free  service”  has 
been  included  in  “company  use.”  Fed¬ 
eral,  state  and  county  building  lighting 
is  embraced  in  “municipal  lighting.” 
“Company  use”  is  intended  to  desig¬ 
nate  energy  for  such  use  as  company 
office  and  store  lighting.  In  some 
cases  energy  used  by  gas,  ice  and  other 
departments  of  composite  companies 
was  included. 
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Glareless”  Street  Lighting 


Objective  Is  City  Street  Illumination  of  Such  Intensity  and 
Quality  as  to  Make  Use  of  Automobile  Headlights  Unnecessary 


YNN,  MASS.,  has 


itly  decided 


By  T.  H.  CARRITTE 

City  Electrician,  Lynn,  Massachusetts 


recenl 

I  to  install  approximately  260 
M  ^  multiple  street  lights  to  insure 
greater  safety  on  certain  residential 
thoroughfares  by  improving  the  distri¬ 
bution  of  illumination  and  doing  away 
with  glare  both  on  the  highway  and 
against  the  bordering  buildings.  A 
portion  of  this  installation  is  now  in 
use  on  a  1,600-ft.  stretch  of  Johnson 
Street,  ten  300-watt  General  Electric 
form  79-A  “Acorn”  luminaires  set 
160  ft.  apart  (staggered)  having  been 
provided.  The  units  are  mounted  on 
6-ft.  pole  brackets  and  are  hung  20  ft. 
7  in.  from  street  to  light  center.  Even 
illumination  results  with  high  pave¬ 
ment  brightness  throughout  the  length 
of  the  street.  Forty-eight  other  units 
are  now  in  service  on  four  other  streets 
in  this  city. 

The  glare  problem  has  been  met  by 
masking  the  light  in  the  luminaire  de¬ 
sign  so  that  it  is  unobjectionable  to 
the  gaze  of  motorists  and  free  from 
complaint  from  the  standpoint  of  per¬ 
sons  occupying  second  and  upper 
stories  of  residences.  When  the  first 
installation  was  thrown  into  circuit 
Mayor  J.  Fred  Manning  of  Lynn  de¬ 
clared  his  intention  to  light  all  the  city 
streets  to  a  high  enough  intensity  so 
that  automobile  headlights  will  be  un¬ 
necessary  at  night.  He  pointed  out 
that  this  should  greatly  reduce  motor 
accidents  and  result  in  a  much  lower 
public  liability  insurance  rate  for 
Lynn.  A  long  series  of  tests  and  sam¬ 
ple  demonstrations  by  the  manufac¬ 
turer  of  this  equipment,  with  the 
co-operation  of  the  Lynn  Gas  &  Elec¬ 
tric  Company  and  other  neighboring 
utilities,  indicates  that  40  per  cent  of 
the  night  fatalities  in  motoring  could 
be  prevented  by  proper  street  lighting. 
Lynn’s  night  fatal  accident  rate  last 
year  was  zero. 

The  principal  factors  back  of  the 
new  installation  were: 

1.  The  luminaire  gives  a  high  utilization 
efficiency  on  the  roadway  without  glare  and 
has  an  excellent  daylight  appearance.  This 
is  obtained  by  using  a  patented  harden¬ 
ing  process  (Alzak  process)  reflector  which 
actually  hides  the  lamp  filament.  This  re- 


Johnson  Street,  Lynn,  equipped  with  new 
multiple  lamps  designed  to  eliminate 
glare 

Because  the  light  is  confined  to  the 
street  the  value  of  silhouette  effects 
for  greater  discernment  is  much  in¬ 
creased.  The  taxpayer  also  derives 
considerable  benefit  from  this  type  of 
lighting  as  it  helps  to  keep  prowlers 
away  from  the  sides  of  houses  and 
still  illuminates  the  lower  story  effec¬ 
tively.  The  direction  at  which  the 
light  strikes  the  road  contributes  to 
the  improved  visibility. 

In  approaching  the  Johnson  Street 
installation  the  impression  is  that  one 
is  in  a  well-lighted  tunnel  with  the 
units  concealed  in  the  ceiling.  Ap¬ 
parently  there  is  no  need  for  head¬ 
lights.  Details  such  as  curbs,  side¬ 
walks,  etc.,  stand  out  clearly  and  cars 
parked  even  two  blocks  ahead  appear 
sharply  in  outline.  Measuring  the 
cost  of  accidents  on  the  low  level  of 
money  alone,  it  appears  that  the  eco¬ 
nomic  saving  at  Lynn  from  improved 
street  lighting  will  reach  three  times 
the  cost  of  this  service,  and  we  hope 
to  reach  a  point  when  local  newspapers 
will  no  longer  use,  in  reporting  night 
accidents,  such  phrases  as,  “Due  to 
glaring  headlights,  poor  street  lamp? 
and  black  asphalt,  I  did  not  see  him 
until  I  was  about  5  ft.  awav!” 


Daylight  view  of  glareless  luminaire  for 
street  service 


flector  forms  the  upper  half  of  the  unit  and 
is  spun  on  a  patented  self-cleaning  rippled 
globe  of  one-third  the  usual  size,  giving  a 
luminaire  hermetically  sealed  against  dust, 
rain  and  insects. 

2.  Existing  poles  and  brackets  can  be 
utilized,  lowering  installation  costs,  and  a 
lighter  standard  can  be  used  for  new  in 
stallations. 

3.  The  new  light  gives  50  per  cent  more 
illumination  for  the  same  cost  to  the  city, 
and  is  therefore  most  advantageous  to  use 
in  replacing  low  candlepower  inefficient 
“bug”  lights.  We  are  replacing  200  of 
the  latter  80-rp.  “acorns.” 

4.  The  visibility  is  increased  50  per  cent 
because  there  is  no  glare.  A  definite  cut¬ 
off,  15  deg.  below  the  horizontal,  shields  the 
filament  from  the  eyes  of  the  motorist.  The 
effect  is  that  of  floodlighting  the  street  sur¬ 
face,  and  the  cost  of  the  luminaire  is  a 
favorable  factor  in  communities  considering 
modernization  of  their  street  lighting. 
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Relationship  between  selling  expense  to 
the  utility  and  growth  of  domestic 
kilowatt-hours 


Load  Building 


Without  Merchandising 


The  Sierra  Pacific  Power  Company,  typical  of  thousands  of 
small  utilities  in  the  country,  solves  the  dilemma  of  adding  load 
at  lower  rates  without  loss  of  revenue  and  without  antagonizing 
the  dealer.  Policy  of  helping  the  dealer  merchandise  profitably 
has  paid  big  dividends  in  high  saturation  of  heavy-duty  appli¬ 
ances. 


TO  THE  typical  small  utility  con¬ 
fronted  with  the  problem  of 
economically  building  domestic 
load  without  antagonizing  the  trade 
the  successful  plan  worked  out  by  the 
Sierra  Pacific  Power  Company  points 
the  way  to  increased  revenue  and  re¬ 
duced  selling  costs.  For  the  past  three 
years  this  company  has  done  no  direct 
merchandising,  but  has  co-operated  in 
building  an  aggressive  dealer  organi¬ 
zation  in  its  territory.  Since  with¬ 
drawing  from  active  merchandising  the 
ratio  of  new-business  expense  to  total 
gross  revenue  has  decreased  from  5.7 
to  2.4  per  cent  and  domestic  kilowatt- 
hour  sales  have  increased  19  per  cent. 
Back  of  the  plan  was  the  reasoning  of 
H.  A.  Lemmon,  commercial  manager, 
that  a  large  number  of  prosperous 
electrical  retailers  could  more  aggres¬ 
sively  and  economically  cover  the 
scattered  territory  of  the  company 
than  could  a  centralized  utility  sales 
force. 

Profitable  operations  for  more  re¬ 
tail  outlets  were  assured  by  the  com¬ 
pany  turning  over  to  the  dealers  all 
appliance  merchandising  and  at  the 
same  time  extending  promotional  aids 
in  the  form  of  advertising  assistance, 
wiring  allowances  and  reasonable 
bonuses  for  sales  of  heavy-duty  appli¬ 
ances.  Result  has  been  an  outstanding 
record  of  sales  and  load  building  as 
proved  by  a  comparison  of  achieve¬ 
ments  under  the  new  plan  and  when 


the  company  itself  sold  the  bulk  of 
the  electrical  merchandise. 

Considering  that  there  are  only 
8,908  domestic  customers  served  by 
Sierra  Pacific  and  that  these  customers 
are  in  a  territory  having  something 
under  0.8  person  per  square  mile,  the 
sales  achievements  under  the  co-opera¬ 
tive  program  are  truly  remarkable.  In 
1931  the  Sierra  Pacific  Power  Com¬ 
pany  was  actively  merchandising  all 
types  of  appliances.  With  a  staff  of 
twelve  salesmen  and  an  office  staff 
equally  large  it  sold  399  electric 
ranges  and  235  refrigerators,  which 
brought  the  saturation  for  these  two 


An  experience  of  value  to 
the  thousands  of  utilities 
with  from  1,000  to  25,000 
customers.  A  story  of  sell¬ 
ing  methods  and  results 
obtained  at  first  hand.  A 
story  that  may  be  the 
exception  to  the  general 
opinion  that  co-operative 
merchandising  will  not 
work.  Costs  and  returns 
are  worthy  of  study  by  the 
industry. 


appliances  up  to  22  and  23  per  cent, 
respectively.  The  average  domestic 
consumption  was  885  kw.-hr.  at  that 
time.  The  gross  merchandising  sales 
of  approximately  $200,000  were  the 
largest  that  the  territory  had  yet 
enjoyed. 

By  taking  what  was  then  the  lion’s 
share  of  the  electrical  appliance  busi¬ 
ness,  the  company  was  unintentionally 
discouraging  electrical  merchandising 
in  other  retail  outlets.  Only  five  elec¬ 
trical  dealers  with  but  two  appliance 
stores  existed  in  the  territory  at  that 
time.  Contrast  this  situation  with  that 
of  today,  three  years  after  Sierra  Pa¬ 
cific’s  voluntary  withdrawal  from  the 
merchandising  field  and  after  three 
years  of  successful  dealer  co-operation. 

In  November  of  1935  the  realization 
of  a  goal  of  1,000  kw.-hr.  average  an¬ 
nual  domestic  consumption  prompted 
a  celebration  of  the  utility  and  elec¬ 
trical  dealers.  Gathered  around  the 
banquet  table  were  most  of  the  50 
salespieople  now  engaged  in  selling 
electrical  merchandise  in  the  territory, 
representing  the  sales  force  of  26 
dealers  reporting  appliance  sales  to 
the  company.  In  three  years  time 
this  dealer  organization  has  raised  the 
average  electric  range  saturation  to  42 
per  cent,  exceeded  by  only  two  other 
utilities  of  the  country,  and  has 
boosted  refrigerator  saturation  to  44 
per  cent.  In  1935  these  dealers  sold 
686  ranges  and  857  refrigerators,  and 
the  total  of  all  appliance  sales,  includ¬ 
ing  radio,  for  this  territory  with  only 
8,908  domestic  customers,  exceeded 
$600,000  for  the  year.  This  record 
in  domestic  consumption  has  been 
achieved  without  the  promotion  of 
electric  water  heating  because  the  util- 
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Table  I — Results  of  Residential  Load  Building  on  Lines  of  Sierra  Pacific  Power  Company 


Average 

Domestic  Average  Average  Rate  ( i) 

Elec.  %  Refrig-  %  Re-  Water  %  Water  Residential  Annual  Annual  Domestic 

Domestic  Range  Range  erator  frigerator  Heater  Heater  Kw.-Hr.  Domestic  Domestic  Domestic  Residential 
Year  Customers  Sales  Saturation  Sales  Saturation  Sales  Saturation  Sales  Kw.-Hr.  Revenue  Revenue  Kw.-Hr. 

1930  .  8,186  294  16.5  296  19.8  ...  ...  6,022,622  781  $326,372  $42.53  5.65 

1931  .  8,472  399  22.0  285  23.0  ...  ...  7,597,672  885  385,294  44.71  5.52 

1932  .  8,031  353  26.0  393  28.6  ...  8.7  7,857,789  923  392,437  46.09  5.44 

1933  .  8,191  390  29.8  291  31.3  50  9.3  7,418,822  893  361,990  43.58  5.14 

1934  .  8.792  431  32.6  365  33.3  18  8.9  8,081,820  923  390.860  44.63  4.84 

1935  .  8.908  686  42.1  857  44.8  153  10.5  9,365,966  1,028  408,315  45.03  4.36 


ity  is  a  combination  gas  and  electric 
company. 

Strictly  from  the  utility  standpoint, 
the  cost  of  adding  load  to  the  line  has 
been  cut  to  a  minimum  by  the  present 
method  of  operation.  Based  on  the 
first  ten  months  of  1935  it  cost  the 
company  $9.30  to  add  an  electric 
range  and  $7.90  to  add  an  electric 
refrigerator.  The  unit  cost  per  range 
is  low,  because  such  wiring  as  is  re¬ 
quired  is  capitalized,  wiring  allowances 
beng  granted  on  52  per  cent  of  the 
ranges  sold  in  1935.  These  costs, 
however,  include  bonuses,  advertising, 
radio,  administration  and  overhead, 
clerical  expense,  store  and  window 
rental  and  all  other  costs  of  operation 
which  might  conceivably  be  attributed 
to  range  and  refrigerator  load  build¬ 
ing  (see  Table  II).  Also  of  interest 
is  the  annual  average  income  per  do¬ 
mestic  customer  of  $45.03.  Further¬ 
more,  public  relations  have  never  been 
better  on  the  Sierra  Pacific’s  system. 
A  municipal  ownership  mayoralty 
candidate  recently  was  defeated  over¬ 
whelmingly  because  the  whole  elec¬ 
trical  industry  in  northern  Nevada  is 
back  of  the  utility  which  has  helped 
it  prosper.  In  addition,  had  the  utility 
been  merchandising  ranges  and  refrig¬ 
erators  it  would  have  had  upward  of 
$500,000  on  the  books  on  three-year 
terms.  Today  it  has  less  than  $5,000 
of  30-day  accounts.  No  collection 
losses  and  improved  public  relations 
due  to  the  elimination  of  installment 
buying  from  the  company  are  desir¬ 
able  benefits  of  this  policy. 

Details  of  the  co-operative 
program 

Behind  the  merchandising  program 
is  the  philosophy  that  an  intensive 
coverage  of  the  company’s  9,000  do¬ 
mestic  customers  is  necessary  to  build 
load  successfully.  Because  the  terri¬ 
tory  is  sparsely  settled,  this  coverage 
is  not  possible  with  any  other  method 
except  that  of  having  active  dealers 
located  throughout  the  territory. 


Table  II — Cost  to  Utility  of 
Range  and  Refrigerator 
Sales 


Range  Refrigerator 


Bonueee .  $3.30  $2.00 

Advertieing .  2.30  2.65 

Radio .  .08  .19 

Cooking  schools .  1.00  .55 

Salaries  and  administration. . .  .98  1 . 22 

Clerical  expense .  .07  .07 

Floor  and  window  rental .  .93  .88 

Janitor  and  light .  .30  .34 

Bookkeeping  and  miscellaneous  .34  .... 

Total .  $9.30  $7.90 


Table  III — Per  Cent  of  Major 
Appliance  Sales  by  Types 
of  Retail  Outlets 


. - Per  Cent - • 

Range  Refrigerators 


1 4  Electric  dealers . 

.  92.9 

71.8 

3  Hardware . 

1.7 

4. 1 

2  Chain . 

0.0 

11.2 

1  Furniture . 

0.0 

0.9 

2  General  merchandise. . . . 

4.6 

6.3 

3  Miscellaneous . 

0.8 

5.7 

100.0 

100.0 

Therefore,  the  company  has  aimed  at 
making  electrical  merchandising  prof¬ 
itable  for  a  larger  number  of  retail 
outlets.  Today  the  utility’s  commer¬ 
cial  department  is  strictly  a  service 
organization,  generating  ideas  and 
suggestions,  handling  complaints,  pub¬ 
lic  relations,  doing  strictly  promo¬ 
tional  work,  such  as  the  Better  Light- 
Better  Sight  activity  and  selling  noth¬ 
ing  but  the  company’s  services.  The 
department  consists  of  only  six  people 
in  addition  to  Mr.  Lemmon.  One  is 
charged  among  other  responsibilities 
with  contacting  the  26  dealers.  There 
is  a  home  economist  who  conducts  the 
cooking  schools  in  addition  to  contact¬ 
ing  all  new  cooking  customers.  One 
man  specializes  on  lighting  promotion, 
both  domestic  and  commercial.  A 
customer  contact  man  handles  high 
bill  complaints  and  other  matters  con¬ 
cerning  public  relations.  There  is  a 


serviceman,  part  of  whose  salary 
should  be  charged  to  the  operating 
department.  The  sixth  man  is  a  clerk 
who  serves  as  assistant  service  man  at 
Lake  Tahoe  during  the  summer  resort 
season. 

Four  distinct  contributions  are  ex¬ 
tended  to  all  co-operating  dealers. 
These  are  (1)  a  kilowatt  and/or  unit 
bonus  on  electric  ranges,  water  heaters, 
refrigerators  and  space  heaters;  (2)  a 
wiring  allowance  for  electric  ranges 
replacing  competitive  fuels  (coal, 
wood,  oil  and  butane)  in  old  resi¬ 
dences;  (3)  advertising  co-operation, 
and  (4)  cooking  schools  and  home 
demonstration  helps. 

Bonuses  are  paid  directly  to  the 
dealers  monthly  when  sales  are  made 
to  domestic  residential  consumers  in 
which  electric  appliances  displace 
competitive  fuels,  are  installed  in  new 
homes  or  increase  the  connected  load 
already  existing.  Domestic  residential 
consumers  are  defined  as  customers 
living  in  single-family  dwellings  or  in 
duplexes  in  which  the  owner  occupies 
one  unit.  The  schedule  of  payments 
follow: 

1.  Fifty  cents  per  kilowatt  for  each 
kilowatt  of  electric  range  or  cooking 
device  having  at  least  3  kw.  of  ca¬ 
pacity  and  wired  on  a  three-wire,  115- 
230-volt  system.  (No  bonus  is  paid 
when  the  electric  appliance  sold  dis¬ 
placed  a  similar  manufactured  gas 
appliance.) 

2.  One  dollar  per  kilowatt  for  each 
kilowatt  of  capacity  of  an  electric 
water  heater,  with  the  same  restriction 
as  in  1. 

3.  Two  dollars  for  each  refriger¬ 
ator. 

4.  One  dollar  per  kilowatt  for  each 
kilowatt  of  electric  space  heaters  hav¬ 
ing  at  least  2  kw.  of  capacity  and/or 
wired  for  230  volts. 

A  wiring  allowance  of  $35  is  paid 
to  the  dealer  selling  or  the  contractor 
installing  an  electric  range  having  a 
capacity  of  at  least  6  kw.  which  dis- 
[Continued  on  page  86] 
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D.C.  Transmission  in  France 

Operating  Data  on  the  275-Mile  D.C.  Line  Between 
Moutiers  and  Lyon  Briefly  Reviewed  and  Summarized 


There  is  a  d.c.  line  over  in 
France  in  regular,  day-by-day 
operation  transmitting  up  to  20,- 
000  kw.  at  a  d.c.  voltage  of  125,000 
volts  over  a  distance  of  275  miles  be¬ 
tween  the  cities  of  Moutiers,  up  in  the 
Tarentaise  Alps,  and  Lyon  (popula¬ 
tion  539,581),  in  the  valley  of  the 
Rhone.  Forty-five  miles  of  the  line 
runs  in  cable  and  the  remaining  230 
miles  is  overhead  construction. 

There  isn’t  space  here  to  go  into 
the  history  of  the  line.  Suiffice  it  to 
say,  perhaps,  that  the  line  is  30  years 
old  and  the  original  voltage  was  some 
55,000.  Originally  there  were  two 
copper  conductors,  124,000  circ.mil 
each,  supported  on  wooden  poles  most 
of  the  distance.  The  cable  portion  of 
the  line  consisted  of  two  cables,  148,- 
000  circ.mil  each,  made  up  of  nine¬ 
teen  conductors  with  paper  insulation, 
all  in  a  double-lead  sheath,  and  an 
iron  tape  with  tarred  linen  for  added 
protection. 

Overhead  line  ohmic  resistance  was 
98  ohms,  2  ohms  for  the  cable,  or  a 
total  of  100  ohms.  Two  additional 
conductors  have  since  been  installed 


What’s  the  story  on  this  d.c.  trans¬ 
mission  line  over  in  France  that 
comes  up  for  discussion  every  so 
often  when  engineers  get  to¬ 
gether?  \obody  seems  to  know 
very  much  about  it  here  in  the 
United  States,  and  still  there  is  a 
certain  degree  of  curiosity  about 
it.  And  so,  for  the  record,  “Elec¬ 
trical  World”  offers  a  compact 
summary  of  what  the  line  is,  what 
it  does  and  how  it  works,  through 
the  co-operation  of  O.  K.  Marti  of 
the  Allis-Chalmers  Manufacturing 
Company. 


and  the  total  current  has  been  raised 
to  150  amp.  Thus  the  voltage  drop 
has  remained  the  same,  and  line  losses 
of  1,125  kw.  are  about  6  per  cent  of 
total  power  now  generated. 

A  schematic  diagram  of  connections 
of  the  entire  system  as  originally  in¬ 
stalled  is  shown  in  the  accompanying 
illustration.  The  power  plants  at  Ro- 


ziere  and  Vignotan,  added  subse¬ 
quently,  are  not  shown  in  this  diagram. 
Power  is  generated  near  Moutiers  by 
four  groups  of  four  generators  each, 
all  connected  in  series.  The  230-mile 
overhead  line  passes  through  sectional- 
izing  stations  (there  are  now  four)  and 
enters  the  receiving  station  on  the  out¬ 
skirts  of  Lyon,  where  some  of  the 
power  is  taken  from  the  line  by  three 
sets  of  motors,  also  connected  in  series. 
These,  in  turn,  drive  three  sets  of  three- 
phase  generators.  Here  is  where  the 
cable  installation  originally  began,  ex¬ 
tending  to  the  end  of  the  line  in  down¬ 
town  Lyon.  At  this  point  five  sets  of 
motors,  all  in  series,  convert  the  rest 
of  the  d.c.  power  into  mechanical 
power,  which  drives  five  d.c.  gener¬ 
ators  for  supplying  the  Lyon  street 
railways. 

Power  can  be  fed  into  the  system 
at  numerous  points  and  apparently  the 
system  is  quite  flexible.  For  example, 
the  three-phase  generators  in  the  first- 
mentioned  receiving  station  can  be 
used  to  feed  the  local  three-phase  net¬ 
work  or  can  be  operated  as  motors  to 
drive  the  d.c.  motors  as  generators,  or 


I  Closed-circuit  sector  switch. 

Jr  DisconnMtinK  switch  for 
lightning  arresters. 

Ji  Disconnecting  switch  for 
ground  wire. 

J,  Sectionalising  switch. 

0  Ground. 

D  Discharge  resistor. 

P  Lightning  arrester  for  trans- 
_  mission  line. 

r  Lightning  arrester  for  gener¬ 
ators  or  motors. 

R  Water  resistor. 

W  Non-inductive  resistor. 

“  Reactors. 

B  Exciter,  also  used  as  starter. 

Di  Switch  for  reducing  voltage  of 
one  machine  group  to  zero. 
Device  for  speed  reduction. 

D%  Device  for  preventing  reversal 
of  direction  of  rotation. 
Automatic  arcing  contactor. 

^  wety  device. 

Voltmeter  for  machines. 
Voltmeter  for  line  to  ground. 

^  Main  voltmeter. 

^  Kw.-hr.  meter  (Kva.-hr.  meter). 
^  Ammeter. 

If  resistor  for  regulation. 

Regulating  motor. 

Regul.iting  coil  for  generator. 
Regulating  coil  for  motor. 


Schematic  diagram  of  the  original  Montiers-Lyon  d.c.  system 
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to  assist  the  generating  station  at  Mou- 
tiers,  or  to  serve  as  a  standby. 

Operating  details 

Originally  at  Moutiers  four  sets  of 
generators  were  installed,  each  set 
consisting  of  two  double  generators,  or 
a  total  of  sixteen  generators.  Each 
generator  delivered  3,600  volts  at  300 
r.p.m.,  making  a  total  of  14,200  volts 
approximately  per  set,  the  whole  set 
delivering  1,150  kw.,  or  a  total  for  the 
entire  power  plant  of  4,600  kw.  Later 
two  other  small  plants  were  added, 
raising  the  voltage  of  the  system  to 
100,000.  Three  sets  of  generators  are 
installed  at  Roziere,  each  for  18,000 
volts  and  150  amp.,  or  2,700  kw.  per 
turbine.  The  voltage  on  each  commu¬ 
tator  in  this  plant  is  4,500. 

The  first  motors  to  be  installed  were 
rated  at  530  kw.  per  set  of  two  ma¬ 
chines  and  operated  at  428  r.p.m. 

For  putting  the  system  into  opera¬ 
tion  one  or  more  groups  of  generators 
are  inserted  into  the  closed  circuit 
formed  by  the  line. 

The  generators  of  one  group  are 
put  into  the  circuit  by  means  of  the 
closed  circuit  sector  switch  I.  This 
breaker  is,  to  begin  with,  in  position 
to  short  circuit  the  generator.  If  the 
group  of  generators  being  started  is 
one  regulated  by  speed  variations  the 
turbine  is  started  slowly,  until  the  gen¬ 
erator  delivers  a  short-circuit  current 
equal  to  the  line  current,  or  150  amp. 
To  deliver  this  current  the  machine 
runs  at  very  slow  speed,  of  course.  The 
closed  circuit  sector  switch  is  then 
moved  to  open  the  short  circuit  and 
simultaneouslv  the  machine  is  placed 
on  the  line.  Voltage  and  current  gen¬ 
erated  remain  exactly  the  same  as  be¬ 
fore:  the  prime  mover  has  to  furnish 
only  the  losses  in  the  generator.  To 
put  load  on  the  generator  the  voltage 
is  raised  gradually  by  increasing  the 
speed.  The  automatic  current  regu¬ 
lator  keeps  the  current  constant  by  de¬ 
creasing  the  speed  of  the  other  gen¬ 
erators  in  the  station,  so  that  their 
voltage  also  decreases  by  a  corre¬ 
sponding  amount. 

After  the  newly  started  generator 
has  attained  the  proper  voltage  the 
regulator  of  the  set  is  connected  to 
the  common  station  regulator  and  the 
current  of  the  whole  station  is  kept 
constant  automatically. 

To  take  the  generator  off  the  line 
its  regulator  is  disconnected  from  the 
station'  regulator,  the  turbine  slowed 
down  and  the  generator  short  circuited 
and  disconnected  from  the  line.  Short 


circuiting  of  the  generator  should  be 
done  at  the  instant  that  its  output  volt¬ 
age  is  equal  to  zero.  This  cannot  be 
determined  with  sufficient  accuracy 
from  the  volt-meter,  and  it  is  there¬ 
fore  necessary  to  shut  the  turbine 
down  entirely  and  operate  the  closed 
circuit  sector  switch  (see  illustration) 
at  the  moment  that  the  machine  stops. 
However,  before  this  is  done,  the  en¬ 
tire  line  current  flows  through  the  gen¬ 
erator  and  produces  a  torque  which 
tends  to  opierate  the  generator  in  the 
reverse  direction. 

In  order  to  prevent  this  an  auto¬ 
matic  switch  is  tripped  by  a  ratchet- 
and-pawl  arrangement  mounted  on  the 
end  of  the  generator  shaft,  which  oper¬ 
ates  just  at  the  moment  that  reversal 
of  direction  takes  place,  short  circuit¬ 
ing  the  machine  and  closing  the  line 
circuit. 

Ground  return  operation 

For  some  time  the  Moutiers-Lyon 
transmission  system  was  successfully 
operated  with  the  ground  as  one  con¬ 
ductor,  without  any  difficulties. 

Moreover,  the  entire  electric  light, 
power,  and  traction  requirements  of  the 
city  of  Lausanne,  Switzerland,  were 
supplied  for  a  period  of  one  year  over 
a  single-conductor,  ground-return  d.c. 
system.  A  total  of  150  amp.  at  27,000 
volts,  or  about  4,000  kw.,  was  trans¬ 
mitted  in  this  way  for  a  distance  of 
some  35  miles  through  congested  ur¬ 
ban  territory  without  any  difficulties 
whatsoever.  In  fact,  it  is  said  the  light¬ 
ning  arresters  did  not  operate  once, 
even  during  the  height  of  the  thunder¬ 
storm  season. 

Total  resistance  of  the  grounds  aver¬ 
aged  1.76  ohms  and  the  ground  con¬ 
nections  gave  no  trouble  of  any  kind. 


Any  ground  or  partial  ground  on 
the  line,  short  circuit  on  the  loop, 
lightning  disturbance,  etc.,  results 
either  in  the  momentary  appearance  of 
sparks  on  the  commutators  of  the  ma¬ 
chines  or,  in  the  case  of  a  severe  dis- 
turbance  (such  as  a  direct  short  circuit, 
ground  or  lightning  stroke),  flashovers 
of  all  the  commutators  then  in  opera¬ 
tion.  In  such  a  case  the  commutators 
themselves  act  as  surge  arresters  and 
protect  the  armature  windings  against 
breakdown.  These  flashovers  have 
been  reduced  to  a  large  extent,  how¬ 
ever,  by  the  installation  of  iron-wire 
reactors  and  condensers  at  the  points 
where  the  line  enters  the  power  plants. 

At  present  the  power  stations  are 
protected  by  large  iron  core  reactors 
and  Ledoux  coils.  In  addition,  the  ar¬ 
matures  of  machines  are  shunted  by 
non-inductive  resistances.  Potential  dis¬ 
tribution  on  each  group  is  effected  by 
balancing  resistors  made  of  occelite 
rods.  The  passage  of  potential  surges 
is  assured  by  spark  gaps,  with  occelite 
resistors  connected  across  the  termi¬ 
nals  of  the  machines. 

Since  this  is  a  constant-current,  va¬ 
riable-voltage  system,  the  amount  of 
power  generated  or  consumed  can 
readily  be  measured  by  using  a  meter 
the  number  of  revolutions  of  which 
are  proportional  to  the  voltage.  The 
meters  actually  employed  consist  of  a 
fixed  magnet  and  an  armature,  which 
is  connected  in  series  with  a  very  high 
resistance,  the  meter  and  resistance 
being  connected  between  the  two  in¬ 
coming  terminals  of  the  receiving  sta¬ 
tion.  The  number  of  revolutions  of 
this  meter  is  therefore  proportional  to 
the  power  received.  These  meters  are, 
of  course,  insulated  for  the  full  line 
voltage. 


Governor  Pleads  for  Highway  Lighting 

Very  few  communities  spend  over  $1.S0  per  capita  for  public  illumina¬ 
tion — and  our  economic  waste  from  niftht  motor  accidents  runs  around 
$12  per  capita.  When  you  realize  that  one  public  hospital  in  Detroit 
reported  an  outlay  of  $.300,000  in  1931  for  night  emergency  motor  cases 
alone,  it  ought  to  be  clear  that  the  taxpayer  pays  for  street  lighting 
whether  he  gets  it  or  not. 

At  the  present  time  we  are  laying  out  upward  of  three  billion  dollars 
a  year  for  the  extension  and  maintenance  of  public  highways,  and,  de¬ 
pression  or  no  depression,  we  now  boast  of  110,000  miles  of  improved 
highways  in  this  country.  When  you  consider  that  only  about  400  miles 
are  lighted — most  of  them  poorly — it  hardly  seems  unreasonable  to 
suggest  that  we  spend  a  few  millions  less  on  roads  and  more  on  lights. — 
GOV.  HAROLD  G.  HOFFMAN  of  New  Jersey  in  Liberty. 
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New  Meter  Assembly 
Catches  Transformer  Loads 

Electrothermal  Demand  Ammeter  With  Current  Transformer 
Functions  on  All  Ratings  of  Distribution  Transformers 


Accurate  determination  of  safe  loads  for  transformers  is  an  im¬ 
portant  factor  in  economical  design  of  distribution  systems. 
Maximum  oil  temperature  is  a  guide  to  safe  load,  but  it  does 
not  show  electrical  load  independent  of  ambient  temperature. 
The  maximum  shown  from  year  to  year  will  vary  according  to 
the  temperature  conditions  at  the  time  of  the  maximum,  thus 
making  load  comparisons  almost  impossible  betiveen  different 
years.  For  these  reasons  the  Commonivealth  Edison  Company 
has  made  it  a  practice  to  measure  transformer  loads  either  with 
a  maximum  demand  ammeter  or  a  recording  ammeter,  and  from 
this  practice  the  measuring  device  described  was  developed. 


By  C.  F.  MITCHELL 

Service  Investigation  Engineer,  Commonwealth  Edison  Company,  Chicago 


For  measuring  distribution  trans¬ 
former  loads  the  instrument  used 
most  extensively  by  the  Common¬ 
wealth  Edison  Company  has  been  the 
Wright  acid  type  maximum  demand 
ammeter.  The  only  disadvantage  of 
the  meter  is  that  unequal  heating  or 
radiation  from  the  case  affects  the  ac¬ 
curacy.  It  was  connected  to  the  trans¬ 
former  by  means  of  leads  to  a  dummy 
plug  in  the  primary  neutral  cutout. 
This  arrangement  was  convenient,  the 
meter  being  at  practically  ground  po¬ 
tential  and  a  jumper  prevented  load 
interruptions  while  connection  was 
being  made.  On  transformers  of  25 
kva.  and  larger  the  use  of  a  different 
type  of  cutout  prevented  the  use  of  this 
meter.  On  the  larger  sizes,  as  well  as 
on  the  small  sizes  having  a  solid  neu¬ 
tral,  it  was  necessary  to  use  a  split-core 
current  transformer  and  recording  am¬ 
meter.  This  also  had  disadvantages, 
because  on  rapidly  fluctuating  load, 
such  as  elevators,  it  was  impossible  to 
estimate  the  effective  load  on  the  trans- 
f  former.  The  accompanying  chart  illus- 
I  trates  this  fact,  although  the  meter  in 
this  case  had  the  greatest  possible 
amount  of  damping.  The  reading  of  a 
f  Lincoln  thermal  ammeter  for  the  same 
period  on  the  same  transformer  was 
180  amp. 


In  addition  to  the  disadvantage  of 
the  above  types  of  metering  equip¬ 
ment,  the  policy  of  eliminating  all  neu¬ 
tral  cutouts  in  favor  of  a  solid  connec¬ 
tion  made  it  imperative  that  a  new 
meter  arrangement  be  devised.  It  was 
important  that  it  be  inexpensive,  so 
that  a  considerable  number  could  be 
kept  in  service,  also  that  it  be  con¬ 
venient  to  handle,  light  in  weight, 
weatherproof,  well-compensated  for  all 
temperatures,  and  capable  of  being 


Recording  ammeter  record 
unsatisfactory 

When  transformer  load  is  widely  variable 
It  is  practically  Impossible  to  determine  the 
mean  load  from  a  recording  ammeter  chart. 


Meter-transformer  assembly 

The  end  piece  of  the  rectangular  core 
is  pulled  open  by  the  spring  when  the 
latch  at  the  top  is  raised. 


installed  in  any  position.  It  was  also 
desirable  to  have  a  meter  which  could 
be  used  on  any  common  size  of  trans¬ 
former. 

The  Lincoln  electrothermal  type 
maximum  demand  ammeter  was  found 
to  meet  most  of  the  requirements.  The 
case,  while  designed  for  indoor  use, 
was  made  weatherproof  by  the  substi¬ 
tution  of  a  rubber  for  the  felt-cover 
gasket.  It  is  not  sensitive  to  level  and 
will  indicate  accurately  in  any  posi¬ 
tion  except  face  up.  In  order  to  make 
the  meter  adaptable  to  any  size  of 
transformer,  a  split-core  current  trans¬ 
former  was  designed  and  attached  to 
it.  The  ratios  20:1  and  60:1  were 
selected  as  most  suitable  for  operation 
with  a  meter  having  a  full  scale  read¬ 
ing  6  amp.  The  20:1  ratio  is  used 
when  transformers  up  to  25  kva.  are 
tested  on  the  secondary;  the  60:1  ratio 
is  used  on  sizes  up  to  75  kva.,  and  for 
100  kva.  and  larger  the  20:1  ratio  is 
used  with  the  current  transformer  on 
•  [Continued  on  page  89] 
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Sinking  Fnnd  Best 
for  Hydro  Depreciation 

Long  Life,  Small  Early  Replacement  Requirements,  Infrequent 
Increments  to  Capital  Establish  Inappropriateness  of  Straight- 
Line  Method  of  Depreciation  Accounting 


In  a  previous  article  (Electrical  World,  March  14,  1936)  the 
author  condensed  an  extensive  study  of  the  life  history  of  U.  S. 
hydro  stations  and  showed  that  in  the  case  of  a  large  modern 
hydro  development  (1)  risk  of  obsolescence  is  slight,  (2)  a  con¬ 
servative  estimate  of  the  composite  life  of  depreciable  property 
is  at  or  near  50  years,  (3)  retirements  and  charges  to  deprecia¬ 
tion  reserve  are  small  for  many  years,  and  (4)  a  large  accumu¬ 
lated  depreciation  reserve  cannot  be  invested  in  plant  because 
extensions  are  rare  and  capital  additions  negligible  to  fully 
developed  modern  hydro.  Here  it  is  shown  that  this  leads  to 
the  inevitable  conclusion  that  straight-line  depreciation  is 
totally  unsuited  to  such  power  developments  and,  in  principle, 
proportionately  unsuited  to  the  needs  of  consumer  and  investor 
in  other  long-life  systems. 

By  R.  L.  THOMAS 

General  Superintendent  Pennsylvania  Water  &  Power  Company 


A  MODERN  hydro-electric  devel¬ 
opment  may  be  said  to  be  of  a 
“static”  character.  Life  expec¬ 
tancy  is  uncertain,  but  is  known  to  be 
relatively  long.  Cash  requirements  for 
renewals  and  replacements  are  very 
small  for  a  long  period  of  years  and 
annual  addition  to  capital  are  normally 
small.  Hence  the  bulk  of  a  hydro¬ 
electric  generating  company’s  annual 
depreciation  allowances  charged  to  op¬ 
erating  expense  must  be  invested  in 
securities  or  held  as  cash. 

Under  these  conditions  the  straight- 
line  method  of  depreciation  is  inequi¬ 
table  and  discriminatory;  the  sinking 
fund  method  is  equitable  and  non-dis- 
criminatory.  The  straight-line  method 
imposes  unduly  heavy  operating 
charges  in  the  early  development 
period;  builds  up  the  depreciation  re¬ 
serve  too  rapidly,  and  may  lead  to 
endless  controversy  over  the  difference 
between  depreciation  for  expense  ac¬ 
counting  and  depreciation  for  valua¬ 
tion  and  rate  making.  In  conjunction 
with  the  use  of  a  depreciated  rate  base, 
the  straight-line  method  results  in  fluc¬ 
tuating  and  predominantly  diminish¬ 


ing  rate  base  and  net  income.  The 
ratepayers  in  the  early  years  are  pen¬ 
alized  or  discriminated  against  for  the 
benefit  of  the  ratepayers  in  later  years. 

Under  the  sinking  fund  method  the 
annual  depreciation  charge  to  operat¬ 
ing  expense  is  less  and  the  reserve 
builds  up  more  slowly.  The  method, 
in  conjunction  with  an  undepreciated 
rate  base,  results  in  uniform  rate  base 
and  net  income,  except  as  additions  to 
property  or  changes  in  valuation  are 
made.  There  is  no  discrimination  as 
between  ratepayers  in  early  and  later 
years. 

In  the  case  of  long-lived  or  semi¬ 
permanent  structures  and  equipment, 
such  as  those  under  consideration,  it  is 
obviously  impossible  to  estimate  sal¬ 
vage  value  and  it  is  assumed  for  con¬ 
venience  that  such  value  is  exactly 
offset  or  canceled  by  the  cost  of  re¬ 
moval.  Hence  under  the  straight-line 
method  the  annual  depreciation  allow¬ 
ance  to  be  charged  to  operating  ex¬ 
pense  and  credited  to  depreciation 
reserve  is  determined  by  dividing  the 
cost  of  each  type  of  property  by  the 
estimated  life. 


Under  the  sinking  fund  method  the 
annual  depreciation  allowance  charged 
to  operating  expense  is  so  fixed  that 
these  yearly  installments  or  annuities 
plus  interest  accumulations  will  at  the 
expiration  of  the  estimated  service  life 
equal  the  cost.  The  annual  gross 
credit  or  addition  to  the  depreciation 
reserve  thus  consists  of  (1)  the  an¬ 
nuity  which  is  charged  to  operating 
expense  and  (2)  compound  interest 
applied  to  the  reserve  or  fund  at  the 
established  rate,  which  is  not  charge¬ 
able  to  operating  expense  for  rate¬ 
making  purposes. 

Two  methods  contrcuted 

It  is  important  to  understand  the 
relation  of  each  method  to  the  rate 
base.  When  the  straight-line  method 
is  used,  under  what  may  be  called  the 
conventional  method  of  rate  making, 
the  accrued  depreciation  is  deducted 
from  cost  or  value  in  determining  the 
rate  base.  On  the  other  hand,  when 
the  sinking  fund  method  of  deprecia¬ 
tion  accounting  has  been  followed  by 
the  utility  no  deduction  for  accrued 
depreciation  is  made  in  determining 
the  rate  base.  This  has  been  the  actual 
practice  when  the  utility  has  followed 
the  sinking  fund  method,  as  previously 
described,  in  its  depreciation  account¬ 
ing,  and  the  Interstate  Commerce  Com¬ 
mission  (177  I.C.C.  410),  the  Wiscon¬ 
sin  Commission’s  depreciation  pam¬ 
phlet  (pages  25,  78,  85-91),  and  all 
writers  on  the  subject  agree  that  when 
this  method  is  followed  an  undepre¬ 
ciated  rate  base  should  be  used. 
Crudely  stated,  the  distinction  is  some¬ 
what  as  follows: 

Under  the  straight-line  method  the  utility 
is  entitled  to,  or  has  the  free  use  of,  what¬ 
ever  earnings  are  received  on  the  depre¬ 
ciation  reserve  accumulated  from  the  rate¬ 
payers’  contributions,  whether  the  reserve  is 
represented  by  plant,  securities  or  cash. 
Under  the  sinking  fund  method,  however, 
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the  interest  on  the  depreciation  reserve,  or 
on  the  depreciation  fund  if  there  is  a  segre¬ 
gated  asset  fund,  is  added  to  the  reserve. 
Thus  the  investors  receive  no  return  on 
the  reserve,  and  therefore  should  receive 
from  the  ratepayers  a  return  on  the  full 
undepreciated  rate  base. 

A  comparative  analysis  of  the 
straight-line  and  sinking  fund  methods 
as  applied  to  a  project  with  the  char¬ 
acteristics  previously  discussed  sup¬ 
ports  the  conclusions  already  stated. 

Rate  of  accumulation  of  reserve 

The  straight-line  method  builds  up 
the  depreciation  reserve  much  too  rap¬ 
idly  and  long  in  advance  of  require¬ 
ments  for  retirements.  The  rapid 
accumulation  of  a  huge  reserve  may 
not  be  so  objectionable  in  the  case  of 
the  ordinary  electric  utility  with  a  dis¬ 
tribution  system  which  requires  con¬ 
siderable  additions  to  fixed  capital 
even  in  “bad”  times,  thus  furnishing  a 
use  for  the  funds  represented  by  the 
depreciation  reserve,  but  in  the  case  of 
a  hydro-electric  company  we  have  seen 
that  major  capital  additions  are  infre¬ 
quent.  Fig.  1  compares  the  straight- 
line  and  sinking  fund  methods  for  an 
assumed  hypothetical  property. 

“Straight  line”  virtually 
“dead  storage” 

Of  course  in  “real  life”  all  property 
is  not  retired  at  the  exact  time  esti¬ 
mated.  Assuming  that  the  average  life 
is  known,  some  units  will  be  retired 
earlier  and  some  later  than  the  aver¬ 
age.  When  there  is  a  large  number 
of  similar  units  of  property,  rigorous 
mathematical  analysis  shows  that  ulti¬ 
mately  the  curve  of  depreciation  re¬ 
serve  (expressed  in  per  cent  of  depre¬ 
ciable  property)  against  years  under 
the  straight-line  method  would  flatten 
out  and  become  constant  at  a  value 
somewhat  under  50  per  cent  of  the  de¬ 
preciable  property  cost.  Under  the 
sinking  fund  method  the  per  cent  re¬ 
serve  would  also  ultimately  become 
constant,  but  at  a  very  much  lower 
value.  Under  the  straight-line  method 
the  ultimate  reserve  may  then  be 
likened  to  the  “dead”  storage  in  the 
bottom  of  a  reservoir,  in  that  it  can 
never  be  used  for  its  nominal  pur¬ 
pose;  i.e.,  retirements.  The  same 
thing  may  be  said  to  some  extent  of 
the  ultimate  reserve  under  the  sinking 
fund  method,  but  in  this  method  it  is 
recognized  that  the  reserve  serves  the 
pur[)ose  of  supplying  earnings,  which, 
added  to  the  annuities  paid  by  the 
ratepayers,  will  take  care  of  retire¬ 
ments. 


Xo  deductions  from  accumulated  credits 
for  retirements.  Sinking  fund  computed  at 
4i  per  cent  interest  compounded  annually. 
Under  sinking  fund  method  the  annual 
amount  credited  to  reserve  is  the  sum  of 
the  allowance  charged  to  operating  expense 


and  the  interest  accrual. 

(o)  Illustrative  comparison  of  credit  bal¬ 
ance  in  depreciation  reserve  after  deduc¬ 
tions  for  retirements.  Deprei'iable  property 
lives  as  In  (a).  Annual  allowance  for  de¬ 
preciation  and  interest  rate  also  as  in  (a). 


Recognizing  the  fact  that  the  accu¬ 
mulation  of  such  a  relatively  great 
reserve  as  under  the  straight-line 
method  is  undesirable,  state  commis¬ 
sions  have  sometimes  limited  the  size 
of  the  depreciation  reserve. 

It  is  believed  that  the  reserve  as 
built  up  under  the  sinking  fund 
method  (Fig.  1)  approaches  the  curve 
of  true  accrued  depreciation  much 
more  nearly  than  under  the  straight- 
line  method.  Although  it  is  not  pos¬ 
sible  to  determine  true  depreciation 
with  accuracy,  it  is  believed  that  it 
occurs  gradually.  It  is  probably  slight 
during  the  early  years  of  life  and  in¬ 
creases  with  lapse  of  time.  Under  the 


Years  of  Life 


Fig.  2 — Ratio  of  aifnual  depreciation 
allowance  under  straight-line  and  sink¬ 
ing  fund  methods 

Sinking  fund  Interest  at  41  per  cent  com¬ 
pounded  annually.  Annuai  allowance  un¬ 
der  sinking  fund  method  Is  the  amount 
f'harged  to  operating  expense,  exclusive  of 
interest  accrual. 


sinking  fund  method  the  question  is 
relatively  unimportant,  since  the  rate 
base  is  undepreciated  and  it  is  not  nec¬ 
essary  to  know  the  amount  of  accrued 
depreciation  at  any  particular  time  for 
rate-making  purposes. 

For  long-life  property  the  straight- 
line  method  naturally  results  in  a 
much  greater  annual  allowance,  rela¬ 
tively  speaking,  than  the  sinking  fund 
method.  Referring  to  the  tabulation 
in  Fig.  1(a),  in  which  the  sinking  fund 
method  is  computed  at  per  cent 
compounded  annually,  note  that  the 
ratio  of  the  allowance  under  the 
straight-line  method  to  that  under  the 
sinking  fund  method  is  1.7  for  the  25- 
year  component,  3.3  for  50  years,  14.9 
for  100  years  and  2.9  for  the  com¬ 
posite  property.  The  ratios  are  plotted 
in  Fig.  2  for  lives  from  one  to  100 
years. 

Effect  on  stockholders 
and  ratepayers 

If  the  larger  allowance  under  the 
straight-line  method  is  made  fully 
operative  immediately,  and  if  it  can¬ 
not  be  passed  on  to  ratepayers  during 
the  early  development  period,  as  is 
sometimes  the  case,  the  net  return  is 
correspondingly  reduced  and  a  heavy 
and  unjust  burden  is  imposed  on  the 
stockholders.  This  statement  does  not 
need  elaboration,  as  the  condition  is 
temporary  and  the  effect  is  obvious. 

In  the  orthodox  case,  of  which  a  de¬ 
tailed  analysis  has  been  made,  the 
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depreciation  allowance  is  collected 
from  the  ratepayers  in  addition  to  the 
allowable  fair  return.  To  make  the 
comparison  as  simple  as  possible,  it  is 
assumed  for  rate  base  purposes  that 
original  cost  rather  than  reproduction 
cost  is  used,  or  that  the  two  are  always 
the  same;  that  under  the  straight-line 
method  the  rate  base  is  cost  less  the 
credit  balance  in  the  depreciation  re¬ 
serve,  and  that  under  the  sinking  fund 
method  the  rate  base  is  the  undepre¬ 
ciated  cost.  Example : 

For  purposes  of  illustration  the  simplified 
numerical  example  used  in  Fig.  1  will  be 
t  arried  on.  It  is  assumed  that  the  depre¬ 
ciable  cost  of  $1,000,000  remains  fixed,  with¬ 
out  any  additions;  that  the  utility  earns 
4i  per  cent  on  the  depreciation  reserve  un¬ 
der  either  method  by  investment  in  bonds  or 
other  securities,  and  that  the  operating  ex¬ 
penses  other  than  depreciation  remain  con¬ 
stant  at  $100,000  per  year. 

The  rate  base,  the  annual  operating  rev¬ 
enue  or  ratepayers*  contribution  necessary 
to  give  a  7  per  cent  rate  of  return,  and  also 
the  annual  balance  available  to  the  utility 
for  interest,  dividends  and  surplus  under 
the  two  methods  are  plotted  in  Fig.  3.  The 
figures  for  certain  key  years  are  also  shown 
in  the  accompanying  table.  Note  that  un¬ 
der  the  sinking  fund  method  the  rate  base, 
the  ratepayers’  total  annual  payment  and 
the  utility’s  annual  balance  for  interest  and 
dividends  remain  constant.  There  is  no  dis¬ 
crimination  as  between  either*  the  ratepayers 
or  the  stockholders  in  the  early  years  and 
in  the  later  years.  The  utility’s  balance  for 
interest  and  dividends  also  remains  constant. 

Under  the  straight-line  method  the  rate 
base  diminishes  as  the  depreciation  reserve 
increases,  and  in  fact  in  our  hypothetical 
case  the  rate  base  disappears  altogether  in 
the  one-hundredth  year,  just  before  com¬ 
plete  renewal  of  all  property  is  made.  An¬ 
nual  adjustments  in  rates  would  theoretically 
be  required.  The  ratepayers  in  the  earlier 
years  are  discriminated  against  in  favor  of 
those  in  the  late  years.  The  amount  paid 
by  the  ratepayers  is  greater  in  the  first 
eleven  years  than  the  amount  paid  under 


the  sinking-fund  method  in  the  same  years 
and  greater  than  the  amount  paid  in  any 
subsequent  year  under  the  straight-line 
method.  Referring  to  the  lower  curves  of 
Fig.  3  under  the  straight-line  method  the 
balance  available  for  interest  and  dividends 
fluctuates,  in  general  diminishes,  and  in  our 
hypothetical  case  is  finally  reduced  to  the 
interest  earned  on  investments  representing 
the  depreciation  reserve,  since  the  rate  base 
and  the  operating  revenue  have  reached  the 
vanishing  point.  These  investments  must  be 
conservatively  made  and  in  part  at  least 
must  be  in  liquid  form.  A  frequent  assump¬ 
tion  is  that  the  utility  will  buy  back  its 
own  bonds.  The  interest  earned  will  be 
less  than  the  allowed  rate  of  return.  The 
utility  is  penalized  to  the  extent  of  this 
difference  (2.75  per  cent  in  our  example). 

No  justification  for  discrimination 

The  comparison  in  the  table  and  in 
Fig.  3  is  the  crux  of  the  whole  matter. 
The  hypothetical  case  is  exaggerated, 
but  it  correctly  illustrates  the  prin¬ 
ciples  involved.  Assuming,  as  we  may, 
that  the  adequacy  and  quality  of  serv¬ 
ice  rendered  by  the  utility  are  uniform, 
there  is  no  justification  for  the  dis¬ 
crimination  with  respect  to  both 
ratepayers  and  stockholders  or  for  the 
fluctuations  and  general  reduction  in 
the  stockholders’  earnings  under  the 
straight-line  method.  Overlooking  the 
discrimination  against  the  ratepayers 
in  the  early  years,  the  aggregate  pay¬ 
ment  by  the  ratepayers  to  the  utility 
over  the  whole  period  will  be  less 
under  the  straight-line  method  than 
under  the  sinking  fund  method,  but 
this  reduction  is  effected  by  disregard¬ 
ing  equity  to  the  utility  as  a  considera¬ 
tion.  The  utility  should  not  be  penal¬ 
ized  because  of  the  impossibility  of 
earning  the  full  rate  of  return  on  a 
reserve  which  is  very  much  larger  than 


is  wanted  or  needed.  Putting  it  an¬ 
other  way,  the  ratepayers  should  not 
be  required  or  permitted  to  anticipate 
depreciation  and  reimburse  the  utility 
for  capital  investment,  and  thus  in 
effect  retire  investment  for  rate-making 
purposes,  long  before  the  physical 
property  is  actually  retired,  when  the 
utility  cannot  productively  use  the 
funds  thus  paid  back  to  it. 

If  uniformly  fair  treatment  of  both 
ratepayers  and  stockholders  is  the  ob¬ 
jective,  as  it  should  be,  the  sinking 
fund  method  rather  than  the  straight- 
line  method  will  be  used  under  the 
assumed  conditions. 

Sinking  fund  method  is  not 
new  and  untried 

The  sinking  fund  method  was  the 
first,  and  for  a  long  time  the  only, 
method  of  providing  against  deprecia¬ 
tion.  References  to  its  use  by  indus¬ 
tries  date  back  to  1800.  The  straight- 
line  method  is  comparatively  new  and 
seems  to  have  originated  with  the  tele¬ 
phone  companies,  which  have  been  its 
consistent  advocates.  Obviously  their 
problem  is  very  different  from  that  of 
a  hydro-generating  company. 

The  sinking  fund  method  has  been 
used  in  California  since  the  statute  of 
1911  in  effect  prescribed  that  method; 
in  Oregon  since  1916,  and  to  some  ex¬ 
tent  in  several  other  states.  It  has  not 
been  used  extensively  by  electric  utili¬ 
ties  in  the  East.  These  utilities  in  gen¬ 
eral  have  followed  the  so-called  retire¬ 
ment  reserve  method  rather  than  either 
the  straight-line  or  the  sinking  fund 
method.  Furthermore,  until  the  last 


Comparative  Results  Under  Sinking  Fund  Method  and  Conventional  Method  of  Applying  the 

Straight-Line  Method  for  Hypothetical  Case 


Deprec’n.  Reserve 

Rate  Base  at  Beginning  of  Year 

Operating  Revenue  or  Total  Payment  by 
liatepayers 

Non-Op’g. 

Revenue 

Available  for  Interest  and  Dividends 

lear 

Year  S.L.M. 

S.L.M. 

S.L.M. 

S.L.M. 

S.L..M. 

S.F.M. 

$119,000  -i-  .07B 

S.F.M. 

0.0425.\ 

D  —  $119,000  -f  F 

S.F.M 

\ 

B 

C 

D 

E 

F 

G 

H 

1 

0 

$1,000,000 

$1,000,000 

$189,000 

$176,500 

0 

$70,000 

$70,000 

5 

$76,000 

924,000 

1,000,000 

183,700 

176,500 

$3,200 

67,900 

70,000 

10 

171,000 

829,000 

1,000,000 

177,000 

176,500 

7,300 

65,300 

70,000 

It 

190,000 

810,000 

1,000,000 

175,700 

176,500 

8,100 

64,800 

70,000 

25 

456,000 

544,000 

1,000,000 

157,100 

176,500 

19,400 

57,500 

70,000 

26 

325,000 

675,000 

1,000,000 

166,300 

176,500 

13,800 

61,100 

70,000 

50 

781,000 

219,000 

1,000,000 

134,300 

176,500 

33,200 

48,500 

70,000 

51 

200,000 

800,000 

1,000,000 

175,000 

176,500 

8,500 

64,500 

70.000 

75 

656,000 

344,000 

1,000,000 

143,100 

176,500 

27.900 

52,000 

70,000 

76 

525,000 

475,000 

1,000,000 

1  152,300 

176,500 

22,300 

55,600 

70,000 

100 

981,000 

1  19,000 

1,000,000 

1  120,300 

176,500 

41,700 

43,000 

70,000 

NOTE:  Figures  are  rounded  out  to  the  nearest  }  1 00.  Rate  of  return  assumed  as  7  per  cent.  Rate  of  earnings  on  reserve  assumed  as  4.25  per  cent. 
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fund-' 

-T- 

i  1 

straight  ! me  method 

7^ 

.-•Rate  base 

Sinking  fund  method  is  flJXXlOOO 
Straight  line  method  is  i!,0€0i000' 
minus  credit  balance 
m  depredation  reserve 


'-Operating  revenue  or  amount 
paid  by  rate  payers 
Expenses  plus  depredation  allowance 
plus  7.00%  of  rate  base 

--Balance  available  for  interest 
and  dividends 

Sinking  fund  method  is  7.00%  of  rate  base 
Straight  line  method  is  7.00  %  of  rate  base 


100  plus  4.25%  of  credit  balance  in 
depreciation  reserve 


Fig.  3 — Comparison  of  earnings  under  two  methods 

For  the  sinking  fund  method  the  rate  base  is  the  undepreciated  plant  investment. 

For  the  conventional  commission  application  of  the  straight-line  method  the  rate  base  is  the 
plant  investment  minus  the  credit  balance  in  the  depreciation  reserve. 

Assumed  rate  of  return  7  per  cent.  Depreciation  reserve  assumed  to  be  invested  in  secu¬ 
rities  earning  4i  per  cent. 

Cost  of  depreciable  property,  lives,  annual  allowances  for  depreciation  and  interest  com¬ 
pounding  as  in  Fig.  1.  Annual  operation,  maintenance,  taxes  and  general  expenses  taken 
at  $100,000  on  $1,000,000  undepreciated  plant  investment. 


few  years  the  industry  has  been  con¬ 
stantly  expanding  and  growing,  and 
the  utilities,  particularly  as  nearly  all 
of  them  own  distribution  systems,  have 
been  able  to  invest  the  depreciation 
reserve  in  plant.  Also  it  is  admittedly 
difficult  for  a  long-established  com¬ 
pany  which  has  followed  one  method 
to  change  to  another  method,  but  this 
fact  should  not  act  to  prevent  a  new 
company  or  project  from  following  the 
best  method  for  its  own  particular 
case. 

The  fact  that  the  Interstate  Com¬ 
merce  Commission,  after  an  exhaustive 
study,  prescribed  the  straight-line 
method  in  the  case  of  telephone  and 
railroad  companies  (cases  14,700  and 
15,100,  118  I.C.C.  and  177  I.C.C.)  has 
undoubtedly  had  much  influence  on 
those  who  advocate  the  straight-line 
method  for  all  utilities.  However,  it 
must  be  remembered  that  in  these 
cases  the  telephone  companies  were  the 
ardent  advocates  of  the  straight-line 
method  and  that  the  railroad  com¬ 
panies  argued  for  the  retirement  re¬ 
serve  method.  There  was  no  advocate 
of  the  sinking  fund  method  before  the 
commission  and  it  is  rather  surprising 
that  the  commission  gave  the  sinking 
fund  method  as  much  attention  in  its 
reports  as  it  did.  Furthermore,  tele¬ 
phone  and  railroad  properties  are  very 
different  in  many  respects  from  a 
modern  hydro-electric  property. 

Sinking  fund  method  not 
unduly  complicated 

An  objection  to  the  sinking  fund 
method  which  is  sometimes  heard  is 
that  it  is  complicated.  Even  if  this 
were  true,  mere  simplification  of  ac¬ 
counting  is  not  suflScient  reason  for 
imposing  a  method  which  is  undesir¬ 
able  and  unfair.  The  whole  matter  of 
depreciation  accounting,  particularly 
using  any  age-life  method,  necessarily 
involves  some  complications,  but  the 
regulatory  authorities  do  not  for  that 
reason  eliminate  such  accounting. 

Perhaps  the  computation  of  the 
annual  allowance  under  the  sinking 
fund  method  is  slightly  more  compli¬ 
cated  than  under  the  straight-line 
method,  but  all  that  is  involved  is  the 
elementary  use  of  compound  interest 
tables.  Other  alleged  complications 
are  largely  avoidable  or  are  based  on 
the  delusion  that  mathematical  ac¬ 
curacy  is  possible  in  any  case.  Doing 
away  with  an  asset  depreciation  fund 
^  removes  some  of  the  accounting  com- 
;  plications.  The  fixing  of  a  definite 
3ad  somewhat  arbitrary  interest  rate, 


in  line  with  the  practice  of  the  Oregon 
and  California  commissions,  based  on 
particular  conditions,  removes  the 
complications  of  uncertain  and  fluc¬ 
tuating  interest  rates,  which  seemed  to 
be  the  chief  objection  to  the  sinking 
fund  method  cited  by  the  I.  C.  C.  (177 
I.C.C.,  412  to  413). 

An  admitted  minor  disadvantage  of 
the  sinking  fund  method  is  the  fact 
pointed  out  by  various  writers  that  the 
effect  of  deviations  from  the  estimated 
life  is  accentuated  under  the  sinking 
fund  method  and  that  an  excess  life  of 
a  certain  number  of  years  of  one  item 
in  a  group  does  not  offset  a  shortage 
of  life  of  the  same  number  of  years  in 
another  identical  cost  item  in  the  same 
group.  From  this  it  has  been  argued 
that  a  complicated  mathematical  study 
of  dispersion  of  retirements  is  re¬ 
quired.  The  latter  might  be  true,  in 
spite  of  the  fact  that  the  maximum 
error  is  only  a  few  per  cent,  in  the 
case  of  a  property  consisting  of  a  mul¬ 
titude  of  identical  items  concerning 
which  adequate  experience  or  actuarial 
data  are  available.  However,  it  can¬ 
not  be  repeated  too  often  that  in  the 
case  of  a  hydro  project  there  are  no 
such  data,  and  the  lives  cannot  be  esti¬ 
mated  with  any  degree  of  accuracy. 
The  estimates  are  simply  the  best 
guesses  that  can  be  made  for  obtaining 
a  reasonable  over-all  allowance.  There¬ 
fore  mathematical  refinement  cannot 
be  justified.  The  logical  and  simple 
method  of  protecting  against  the 
above-mentioned  mathematical  charac¬ 
teristic  of  the  sinking  fund  method  is 
to  play  a  little  safe  in  estimating  the 
lives.  For  this  reason  there  is  valid 
reason  for  being  more  conservative  in 


estimating  lives  under  the  sinking  fund 
method  than  under  the  straight-line 
method. 

Any  minor  complications  in  ac¬ 
counting  under  the  sinking  fund 
method  are  far  more  than  offset  by 
over-all  simplification  of  the  determi¬ 
nation  of  rate  base  and  rate  of  return. 
The  use  of  an  undepreciated  rate  base 
eliminates  the  endless  controversy  that 
has  arisen  in  rate  cases  over  the 
amount  of  accrued  depreciation  to  be 
deducted  in  determining  the  rate  base. 
The  Wisconsin  pamphlet  cites  as  one 
of  the  advantages  of  the  sinking  fund 
method  that  “it  can  be  used  to  avoid 
a  finding  of  accrued  depreciation  for 
rate-making  purposes”  (page  26). 
The  use  of  an  undepreciated  rate  base 
also  of  course  automatically  eliminates 
the  necessity  for  distinguishing  be¬ 
tween  depreciation  for  the  purpose  of 
expense  accounting  and  depreciation 
for  the  purpose  of  rate  making. 

In  conclusion,  it  is  believed  that  this 
analysis  shows  that  the  compulsory 
use  of  the  straight-line  method  of  de¬ 
preciation  accounting  by  all  electric 
utilities  would  be  unwise  and  unfair, 
and  that  in  the  case  of  hydro-generat¬ 
ing  companies  in  general  the  sinking 
fund  method  is  more  suitable  and  equi¬ 
table  than  the  straight-line  method. 
However,  the  author  does  not  believe 
that  the  sinking  fund  method  should 
be  prescribed,  even  for  all  hydro  com¬ 
panies.  Special  historical,  physical 
and  economic  conditions  must  be  con¬ 
sidered.  It  seems  highly  desirable  that 
the  regulatory  authorities  provide  flex¬ 
ibility  in  their  regulations  and  exer¬ 
cise  discrimination  in  depreciation 
accounting  methods. 
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Electrified  Hotbeds  Yield 
Pre-Season  Plants 


Arkansas  Truck  Farmer  Electrifies  Tenth-of-an-Acre  Hotbeds  to 
Compete  With  Early  Season  Produce  From  Rio  Grande  Valley 


AN  ELECTRIFIED  hotbed  system  the  entire  length  of  the  north  wall  of 
/%  with  a  capacity  of  approxi-  the  beds,  stretched  between  insulators 
-L.  ^  niately  1,000,000  plants  and  in  attached  to  uprights  bolted  to  the  wall, 
which  nearly  8,000  ft.  of  soil-heating  The  top  wire  is  the  grounded  neutral, 
cable,  totaling  about  50  kw.,  is  in-  the  middle  two  wires  carry  230  volts 
volved  has  been  completed  on  the  between  them.  The  bottom,  or  control 
truck  farm  of  Charles  J.  Gault,  near  wire,  which  is  separate  for  each  25-ft. 
Magnolia,  Ark.,  under  the  direction  of  section,  is  connected  through  the  sec- 
Hardee  Kilgore  and  Willis  R.  Greer,  tion  thermostat  to  one  of  the  230-volt 
engineers  of  the  Arkansas  Power  &  wires.  Heating  cable  is  connected  be- 
Light  Company.  tween  the  thermostat  and  the  grounded 

Representing  a  total  investment  of  neutral  or  the  opposite  230-volt  wire, 
$3,000,  this  project  involves  about  depending  on  whether  115  or  230 
$1,500  in  electrical  equipment  and  volts  is  desired  across  the  cable, 
labor  and  is  planned  to  produce  to-  Power  for  the  hotbeds  is  supplied 
mato  plants,  sweet  potato  slips,  cab-  from  the  transformer  by  a  No.  3/0 
bage  plants  and  similar  crop  plants  to  service.  At  the  end  of  each  bed  is 
compete  with  early  season  produce  located  a  pole  on  which  the  service 
from  the  Rio  Grande  Valley.  wires  are  strung  that  supply  the  serv- 

Eight  individual  beds,  each  7^x75  ice.  The  wires  are  tapped  and  led 
ft.,  comprise  the  hotbed  system.  Each  down  to  a  standard  outdoor  meter 
bed  is  divided  into  three  25-ft.  sections  set-up,  going  through  an  entrance  head 
by  4-in.  concrete  walls.  The  beds  run  and  conduit  into  a  socket  type  meter 
east  and  west,  with  the  north  wall  2i  and  to  a  fuse  safety  switch.  From 
ft.  higher  than  the  front  wall.  Two  the  switch  the  lines  are  run  in  conduit 
separate  sheets  of  canvas,  supported  underground  to  the  beds.  Each  bed 
on  rafters,  cover  the  beds.  has  its  own  service,  meter  and  switch. 

Soil  in  each  bed  is  heated  indepen¬ 
dently  in  three  sections  by  thermostat¬ 
ically  controlled  soil-heating  cable. 

Each  section  is  provided  with  two 
lengths  of  heating  cable  125  ft.  long 


The  entire  service  is  operated  through 
a  kw.-hr.  and  maximum  demand  meter. 

Data  on  all  functions  of  the  beds 
with  regard  to  planting,  consumption 
of  energy  and  temperature  are  care¬ 
fully  recorded.  One  recording  ther¬ 
mometer  and  two  recording  voltmeters 
are  in  use.  Indicating  thermometers 
are  placed  in  each  bed,  in  the  ground 
as  well  as  in  the  air.  Thermometers 
are  also  used  to  ascertain  outside  air 
and  ground  temjieratures. 

The  first  planting  of  the  hotbeds  oc¬ 
curred  during  the  week  of  January  27 
and  was  followed  by  a  severe  cold 
wave  lasting  for  several  days.  During 
this  period  outside  temperatures 
ranged  from  15  to  20  deg.  Inside  the 
beds  ground  temperatures  from  50  to 
65  deg.  were  maintained,  while  air 
temperature  was  kept  at  40  to  60  deg. 

This  installation,  the  largest  of  its 
kind  in  Arkansas,  is  to  be  one  of  the 
show  places  during  the  centennial  cel¬ 
ebration  in  observance  of  the  100th 
anniversary  of  the  admission  of  Arkan¬ 
sas  to  the  Union. 


Arrangement  of  recording  in¬ 
struments  and  controls  for 
electrified  hotbeds 

Recording  thermometer,  thermo¬ 
static  control,  indicating  ther¬ 
mometer  and  recording  voltmeter 
are  seen  from  left  to  right. 


Electric  soil-heating  cable  as 
installed  in  hotbeds 

Cable  is  laid  on  a  base  that  con¬ 
sists  of  12  in.  of  cinders  covered 
with  about  2  in.  of  sand.  Over 
the  heating  cable  is  a  6-in.  layer 
of  specially  prepared  soil  m 
which  the  seeds  are  sown. 
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Blouniing  mill  drive, 
7,000  hp.  reversing 


F  ord’s 
Steel  Mill 


Automobile  Production  Demands 
More  and  More  Sheet  Steel — 
And  More  and  More  Electricity 
Enters  Into  Its  Production 

By  FRANK  R.  INNES 


AMONG  the  modern  things  that 
/%  have  been  pushed  almost  to  an 
■L  ultimate  development  in  the 
new  blooming  and  strip  mills  at  the 
River  Rouge  plant  of  the  Ford  Motor 
Company  are  unit  type  inclosed 
switchgear,  complete  metal-clad  chan¬ 
nel  bus  construction,  use  of  non- 
metallic  sheath  cable,  across-the-line 
starting  of  very  large  motors  and  gen¬ 
erous  application  of  Selsyn  motor  in¬ 
dicators,  limit  switches,  magnetic 
brakes  and  other  control  devices. 

There  are  three  mills  in  the  Ford 
program,  a  44-in,  blooming  mill,  a 
o6-in.  hot  strip  mill  and  a  final  cold 
strip  mill.  Included  in  the  program 
is  a  large  provision  for  annealing  and 
normalizing  by  electric  heat,  making 
use  of  30  bell-type  furnaces  and  a  new 
development  in  continuous  strip  an¬ 
nealing.  But  these  heat  applications 
make  another  storv.  to  be  told  an¬ 
other  day.  When  the  new  installation, 
mills,  heat  treating  furnaces  and  asso¬ 
ciated  equipment,  is  in  full  production 
it  will  turn  out  sufficient  steel  sheet  to 
keep  3,000  cars  rolling  off  the  end  of 
the  assmnbly  line  every  working  day. 

This  article  is  primarily  concerned 
"ith  the  electrical  end  of  the  installa¬ 
tion,  blit  for  proper  understanding  of 
It  a  description  of  this  aspect  must  be 
prefaced  by  a  general  statement  of 
"hat  is  comprised  in  the  rolling  mills. 

The  t4-in.  blooming  mill,  which 
takes  the  billets  from  the  soaking  pits 
and  reil'iees  them  to  slabs,  consists  of 
a  single  reversing  stand  driven  by  a 
7,000-hi..,  50/1 20-r.p.m.,  750-volt  d.c. 
motor  f'll lowed  bv  a  slab  crop  shear. 
The  del  very  direction  of  this  mill  is 
south  (  -  e  location  diagram).  Paral¬ 


lel  and  to  the  west  is  the  head  end  of 
the  56-in.  hot  strip  mill,  with  two  oil- 
fired  reheating  furnaces  lying  between. 
The  slabs  may  be  transferred  straight 
across  from  the  bloomer  to  enter  the 
strip  mill  or  they  may  be  held  on  a 
storage  table  and  then  passed  through 
the  reheating  furnaces.  The  hot  strip 
mill  is  comprised  of  a  scale  breaker, 
three  edgers,  four  roughing  mills  and 
six  finishing  stands.  The  roughing 
stands  are  double  roll  and  the  finishers 
are  four-roll  units.  The  main  drives 
of  the  hot  strip  mill  in  order  from  the 
head  end  are: 


Mill 


Hp.  R.P.M.  Volts  Type 


R-l,  Scale  breaker. . 

R-2,  RouKhinK . 

E-1.  Edger  . 

R-3,  Roughing . 

E-2,  F.dger. . 

R-4,  Roughing . 

E-3.  Fxlger . 

R-5,  Roughing . 

F-l,  Finishing . 

F-2.  Finishing . 

F-3,  Finishing . 

F-4,  Finishing . 

F-5.  Finishing . 


800  590 

2.500  593 
600  400/800 

2.500  514 
600  400 '800 

2.500  514 
150  400 '800 

2.500  514 
400  300/600 

3,000  200 '400 
3,000  200 '400 
3.000  200 '400 

2.500  1 50 '300 


440  S,R.* 
13,200  S.R, 
230  D,c, 
13,200  Svn.t 
230  D.c. 
13,200  Syn. 

230  D.c. 
13,200  Svn, 
550  D.c. 
550  D.c. 
550  D.c. 
550  D.c 
550  D.c. 


*S.R.  =  Slip  ring.  tSyn.  =  Synchronoas. 


Western  Editor 


Between  the  last  roughing  mill  and 
the  first  finishing  stand  is  a  new  thing 
in  the  strip  rolling  art.  It  is  an  air¬ 
cooled  roll  table.  For  97  ft.  along  the 
west  edge  of  the  table  runs  a  10-in. 
header  pipe.  Welded  into  this  at  1-ft.  in¬ 
tervals  and  extending  across  above  the 
table  are  2-in,  pipes  with  perforations 
opening  downward  along  their  lengths 
and  capped  at  the  far  ends.  Jets  of 
high-pressure  air  thus  play  on  the 
strip  as  it  moves  along  on  the  roll 
table, 

Loopers  for  taking  up  slack  between 
stands  are  installed  between  finishing 
mills  F-2  and  F-3,  F-3  and  F-4  and 
F-4  and  F-5.  The  looper  motors  are 
served  by  a  small  low-voltage  motor- 
generator  set  driven  by  induction 
motor  and  the  control  is  so  arranged 
that  after  the  looper  mechanism  has 
moved  to  the  proper  position  the 


ISeic  devices,  netv  layouts  and  neic  ideas  are  being  applied  to 
the  electrical  features  of  industrial  plants  these  days.  Industry 
is  going  to  electrical  tcays  of  doing  things  far  more  rapidly  than 
it  is  increasing  its  volume  of  production.  Each  type  of  indus¬ 
try  is  a  specialized  application  in  its  engineering  and  sales 
approach.  But  many  of  the  netv  ideas  and  equipments  de¬ 
veloped  for  one  industry  can  be  applied  to  others.  Engineers 
and  power  salesmen  will  gain  much  information  on  modern  in¬ 
dustrial  plant  electrification  by  reading  about  this  new  steel 
mill  of  the  Ford  Motor  Company.  It  shows  a  modern  electrical 
installation.  It  gives  ideas  to  apply  to  other  types  of  industrial 
plants. 
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motor  is  stalled  and  sufficient  torque  is 
exerted  to  hold  the  looper  tightly 
against  the  strip.  The  looper  motor 
is  automatically  controlled  from  a 
relay  connected  across  the  series  fields 
of  the  motor  driving  the  preceding 
stand  ahead  of  where  the  looper  is 
located.  After  the  strip  reaches  the 
preceding  stand  and  the  driving  motor 
is  unloaded  the  looper  motor  is  re¬ 
versed  and  the  looper  mechanism  is 
returned  to  its  initial  position.  The 
looper  motors  are  also  controlled  at 
will  by  the  operators. 

All  roll  tables  up  to  the  last  finish¬ 
ing  stand  are  of  the  gear  and  shaft 
type  with  50-hp.  motors  driving  the 
sections.  The  run-out  table  at  the  end 
of  the  mill  has  individual  drive  rolls, 
130  of  them,  each  equipped  with  to 
1-hp.  induction  motors  with  speed  con¬ 
trol  from  320  to  640  r.p.m.  accom¬ 
plished  by  frequency  variation.  About 
150  ft.  from  the  last  finishing  stand 
the  run-out  table  contains  two  strip 
coilers,  one  after  the  other,  so  that  one 
can  be  coiling  while  the  other  is  being 


unloaded.  One  table  roll  just  ahead 
of  each  coiler  is  insulated  and  may  be 
energized  at  32  volts.  When  the  head 
end  of  the  strip  comes  along  and 
makes  contact  w4th  this  roll  the  par¬ 
ticular  coiler  starts  to  operate.  If  de¬ 
sired  the  strip  may  run  over  both 
coilers  and  be  cut  into  lengths  by  the 
flying  shear  at  the  end  of  the  run-out 
table.  The  flying  shear  equipment  is 
designed  to  shear  the  strip  into  ap¬ 
proximately  15-ft.  lengths  when  the 
mill  is  operating  anywhere  from  800 
to  1,600  ft.  per  minute.  The  electrical 
equipment  consists  of  a  50-hp.  motor, 
400/800  r.p.m.,  250  volts,  and  this 
motor  drives  a  gear  train  used  to  ad¬ 
just  the  length  of  cut.  Shifting  of  the 
gears  in  the  gear  train  allows  adjust- 


Soheme  of  l.S.2-kv.  switching 

Most  of  the  breaker  designations  can  be 
identified  with  equipment  shown  in  the 
motor  room  plan,  but  some  cannot  thus  be 
tagged.  Among  these  are  the  5,000-hp. 
motor  in  section  (b)  of  the  motor  room  and 
the  8,000-hp.  motor  in  section  (d).  These 
motors  are  in  other  mills  and  their  energy 
supply  was  modernized  by  inclusion  in  the 
new  construction. 


ment  of  the  length  of  cut.  The  shear 
head  is  driven  by  a  100-hp.,  500/ 
1,200-r.p.m.,  250-volt,  mill  type  d.c. 
motor.  Photo-electric  cells  or  flag 
switches  are  used  to  start  and  stop  the 
shear  head  motor  automatically.  This 
allows  control  of  the  crop  end  of  the 
strip. 

The  present  cold  finishing  mill  in¬ 
stallation  consists  of  one  three-stand 
tandem  mill,  one  reversing  mill  and 
two  tempering  mills.  These  mills  were 
quite  far  from  completion  at  the  time 
the  material  for  this  article  was  se¬ 
cured  and  hardly  more  information 
can  be  given  here  than  that  their  main 
drives  will  total  about  1,000  hp. 

Poiver  supplied  over  five  lines 

Power  is  supplied  to  the  new  mills 
by  five  9,000-kva.,  13.2-kv.  lines.  An¬ 
other  line  is  looped  into  the  substation 
and  tied  to  the  synchronizing  bus,  but 
it  does  not  normally  carry  any  part  of 
the  mill  load.  Through  reactors  each 
of  the  five  lines  enters  a  section  of 
metal-clad  switchgear  structure  in  the 


Section  No. 3 


Section  No. 4 


Section  No. 5 
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basement  of  the  combination  substa¬ 
tion  and  mill  motor  room.  The  scheme 
of  this  vertical-lift  oil  circuit  breaker 
structure  appears  in  an  accompanying 
one-line  diagram.  Except  for  connec¬ 
tions  to  synchronizing  and  starting 


buses,  the  five  sections  of  the  switch 
structure  are  separate.  The  starting 
bus  is  used  only  for  the  drives  of  the 
1,50()-  and  1,650-kw.  motor-generator 
sets;  the  other  13.2-kv.  synchronous 
and  induction  motors,  including  the 


5,000-hp.  induction  motor  on  the  fly¬ 
wheel  set  for  the  blooming  mill  drive, 
are  started  across  the  line. 

The  flywheel  motor-generator  set  for 
the  7,000-hp.  blooming  mill  motor 
consists  of  two  3,000-kw.,  360-r.p.m., 
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Plan  of  motor  room 

The  motor  room  is  continuous  in  the 
order  a,  b,  c,  d.  The  over-all  length 
is'  580  ft.  The  six  1,650-kw.  motor- 
generator  sets  for  finishing  mill  energy 
sui)iily  are  former  250-volt  output 
machines  that  were  released  by 
change-over  of  the  Rouge  plant  to 
a.c.  drive.  They  were  rewound  for 
275-volt  output  and  now  operate  in 
series-connected  pairs  to  furnish  550- 
volt  d.c.  to  the  finishing  mill  drives. 
This  was  an  important  economy  in  the 
new  mili  instaliation. 
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BI.OOMING  MILL — On  the 
top  ar<;  three  8eparate  func¬ 
tional  applications  of  elec¬ 
tricity.  The  top  roll  of  the 
mill  is  screwed  up  and  down 
by  a  pair  of  150-hp.  motors. 
Solenoid  electric  brakes  stop 
these  motors  with  the  mill 
rolls  exactly  set.  Selsyn  mo¬ 
tors  indicate  roll  positions  to 
the  mill  operator. 


FIRST  ROUGHING 
STANDS  — At  the  left 
is  the  scale  breaker, 
driven  by  an  800-hp., 
440-volt  slip-ring  mo¬ 
tor.  The  second  rougher, 
at  the  right,  is  driven 
by  a  2,500-hp.,  13.2-kv. 
synchronous  motor 
started  across  the  line. 


FINISHING  STANDS— Along  the  left 
are  the  reduction  gears  bt'tween  the  rolls 
and  the  3,000-hp.  drive  motors.  At  the 
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TOP  VIEW 
ROE  OlllNG 
STANDS  — 

xN  o  t  e  screw- 
down  drives 
>hown  clearly 
in  right  fore¬ 
ground,  com¬ 
plete  with  sole¬ 
noid  brake  and 
Selsyn  position 
indicator. 


LOOPERS  TAKE  LP  THE  SLACK — Getting  thinner, 
the  steel  strip  elongates  as  it  passes  through  the  rolls 
and  the  roll  speed  of  the  stand  next  ahead  must 
always  be  greater  than  that  of  any  given  stand.  This 
speed  difference  is  provided  for  in  the  control  of  the 
roll  drives,  but  the  control  can  never  be  accurate 
enough  to  prevent  entirely  the  accumulation  of  slack 
in  the  strip  between  roll  stands.  To  keep  the  strip 
taut,  “loopers”  are  provided.  These  devices  are 
simply  a  line  of  idler  rolls  mounted  on  a  transverse 
shaft  and  held  by  a  torque  motor  tightly  against  the 
running  strip. 


motor  room— At 

•he  left  are  the  .3,000- 
hp.  finishing  mill 
drives.  The  niotor- 
Kcneralor  sets  are 
along  the  right  wall. 
First  come  the  six 
27o-volt  machines,  op- 
rraling  in  three  series- 
ronnect'd  pairs  to 
supply  ")30-volt  energy 
•o  the  finishing  mill 
notors. 
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SECOND  EDGER 
AND  FOURTH 
ROUGHING  STAND 
— In  left  foreground 
IK  (deelriral  equip¬ 
ment  for  verlieal  roll 
serew  nieehaniKiu, 
square  beam  in  baek- 
ground  iK  enclosure 
of  blooming  mill 
drive  shaft. 


COILERS  AND  FLY- 
ING  SHEAR— These 
devices  are  a  maze 
of  electrical  drives 
and  controls.  Note 
the  motors  cloistered 
like  grapes  at  the 
left. 
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HEAD  OF  RUN-OUT  TABLE 
— In  the  center  is  the  last 
stand  of  the  finishing  mill. 
Each  roll  of  the  run-out  table 
is  powered  by  an  individual 
induction  motor.  Energy  sup¬ 
ply  for  these  motors  is  from 
a  variable  frequency-changer 
set  by  means  of  which  the 
speed  of  the  rolls  is  controlled. 


7  >0- volt  generators  operating  in  par¬ 
allel  and  an  80-ton  flywheel  driven  by 
ti  e  5,000-hp.  slip-ring  induction  motor 
as  stated  above.  Rotor  current  in  this 
motor  is*  controlled  by  a  liquid  slip  reg¬ 
ulator.  ‘The  magnitude  of  transient  cur¬ 
rents  due  to  rolling  peaks  in  the  con¬ 
ductors  between  this  motor-generator 
set  and  the  motor  it  supplies  requires 
an  exceptionally  strong  conductor 
structure.  The  conductors  consist  of  a 
double  bus,  two  negative  and  two  posi¬ 
tive,  inclosed  in  a  continuous  housing 
of  sheet  aluminum.  Construction  of 
these  metal-clad  buses  is  shown  in 
accompanying  illustrations.  A  feature 
of  the  structure  is  the  means  provided 
to  care  for  expansion  and  contraction 
of  the  aluminum  bus  channels,  which 
in  places  are  about  100  ft.  long.  The 
channels  rest  on  rollers  set  into  the 
bottoms  of  the  bus  clamps  and  flat 
bronze  springs  bear  on  the  tops  of  the 
channels  with  approximately  40  lb. 
pressure.  This  device,  while  holding 
the  conductor  securely  in  place,  allows 
for  movement  due  to  temperature 
changes.  At  several  points  where  the 
bus  changes  direction  expansion  joints 
are  provided  as  well. 

Metal-clad  bus  structures  designed 
for  varying  duties  are  used  throughout 
the  substation  and  also  in  the  mill  for 
supplying  230-volt  d.c.  to  contactor 
solenoids  for  motor  controls.  Leads 
to  motors  and  other  equipment  are  all 
of  rubber-insulated,  shielded  braid- 
covered  cable,  no  lead- 


conditions  of  steel  mill  wiring  has 
been  treated  with  considerable  en¬ 
thusiasm  in  this  special  field.  Also, 
new  ideas  in  the  application  of  rigid 
bar  conductors  adequately  housed  in 
steel  inclosures  have  reduced  the  num¬ 
ber  of  places  where  lead-covered  cable 
has  heretofore  had  the  only  consider¬ 
ation.  Thus  the  absence  of  lead  cable 
in  the  Ford  steel  mill  installation 
constitutes  a  striking  recognition  of  the 
progress  that  has  been  made  in  the 
construction  of  insulated  cable  de¬ 
signed  to  withstand  severe  installed 
conditions  and  of  the  advances  in 
practice  in  the  use  of  rigid,  mechani¬ 
cally  protected  conductors. 

For  a  number  of  years  the  Ford  en¬ 
gineers  have  been  carrying  out  a  pro¬ 
gram  of  changeover  from  d.c.  to  a.c. 
drive  in  the  Rouge  plant.  This  has 
released  a  number  of  motor-generator 
sets.  The  new  steel  mill  opened  up  a 
use  for  some  of  these  machines.  In¬ 
stead  of  buying  new  units  to  supply 
d.c.  to  the  finishing  mill  drives  it  was 
decided  to  revamp  six  of  these  old 
machines  for  this  use.  Their  com¬ 
pound  windings  were  changed  to  shunt 
and  their  output  voltages  raised  from 
250  to  275.  Their  ratings  were  thus 
increased  from  1,500  to  1,6.50  kw.  The 
motor  ends  were  amply  able  to  carry 


the  increased  load.  Pairs  of  the  genera¬ 
tor  ends  were  connected  in  series,  to 
result  in  three  3,300  kw.,  5,50-volt  out¬ 
puts,  9,900  kw. — more  than  sufficient 
to  serve  five  motors  totaling  11,900  hp. 

Selsyns  much  used 

One  of  the  most  striking  things 
about  the  new‘  mills  is  the  ubiquitous¬ 
ness  of  Selsyn  motors.  Everywhere 
they  meet  the  eye.  They  show  the 
operators  in  the  control  balconies  the 
exact  positions  of  roll  screwdowns. 
They  indicate  the  travel  of  gage  stops 
and  the  angular  movements  of  torque- 
motor  drives.  They  perform  a  lot  of 
other  signaling  and  position  reporting 
functions.  This  use  of  Selsyns  in  steel 
mill  work  is  rather  new  and  it  demon¬ 
strates  the  many  different  purposes  to 
which  these  useful  devices  can  he  put 
in  industrial  applications.  Use  of 
electric  brakes  and  limit  switches  is  no 
new'  thing  in  steel  mills.  But  probably 
no  comparable  mill  ever  used  so  many 
of  these  devices  in  so  many  different 
places.  In  practically  every  one  of  the 
accompanying  illustrations  where  a 
motor  is  'visible  there  can  he  seen 
also  an  electric  brake  and  probably  a 
limit  switch  as  well. 

In  a  recently  published  interview 
Henry  Ford  is  quoted  as  foreseeing 


SUPER-STRONG  BUS  CONSTRUCTION 


covered  conductors 
being  used  anywhere. 

Because  of  the  severe 
conditions  to  which 
conductors  are  sub¬ 
jected  in  steel  mill  in¬ 
stallations  it  has  been 
quite  generally  the 
practice  to  make  much 
larger  use  of  lead-cov¬ 
ered  conductors  than  is 
ordinary  in  the  aver¬ 
age  run  of  industrial 
"iring.  But  the  use  of 
such  cable  is  costly, 
not  only  in  first  ex- 
-  penditure,  b  u  t  also 
f  when  revisions  of  wir- 
I  >ng  arrangements,  not 
3n  uncommon  necessity 
in  a  <teel  mill,  are 
^  made. 

For  these  reasons 

[^^0  availability  of  re¬ 
cently  developed  non- 
'netallii  cables  capable 
^Iresis'ing  the  adverse 


Conductor  bus  to  the 
7,000-hp.  blooming  mill 
motor  is  inclosed  in 
sheet  aluminum  hous¬ 
ing.  The  bus  consists 
of  eight  aluminum 
channels  with  5-in.  web 
and  weighing  3.11  lb. 
per  foot.  The  four 
negative  and  four  posi¬ 
tive  channels  are  as¬ 
sembled  in  pairs,  flange 
to  flange  and  spaced  to 
approximate  a  5  -  i  n  . 
suuare  in  section.  The 
four  assemblies  thus 
formed  are  carried  in  a 
horizontal  row  with  the 
l)air  on  one  side  posi¬ 
tive  and  on  the  other 
negative.  The  top  detail 
shows  the  bus  supports 
bolted  together  and  at 
top  and  ends  to  the 
galvanized  steel  -  sup¬ 
porting  frame.  The  sup¬ 
ports  are  spaced  on 
about  5-in.  centers  and 
midway  between  them 
are  spacer  structures  as 
shown  in  the  lower  de¬ 
tail.  In  addition  to  be¬ 
ing  held  by  the  bus 
supports  and  spacers, 
the  aluminum  channels 
in  each  pair  are  rein¬ 
forced  every  few  inches 
with  heavy  clami)s,  as 
appears  in  the  back¬ 
ground  of  the  larger 
detail  above. 
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these  great  new  mills  rendered  obso¬ 
lete  by  some  new  method,  as  yet  un¬ 
known,  for  producing  steel  sheet. 
\\  hatever  that  method  may  be,  there  is 
little  danger  of  going  wrong  in  the 
confident  prediction  that  electricity 
will  play  a  major  part  in  it.  With 
that  assured,  there  will  be  an  article 
on  it  in  Electrical  World. 

The  mills  were  designed,  furnished  and 
erected  by  the  United  Engineering  &  Foun¬ 
dry  Company.  Suppliers  of  equipment  and 
materials  included  Allis-Chalmers  Manufac¬ 
turing  Company,  main  drives;  General  Elec¬ 
tric  Company,  main  drives  and  control  and 
indicating  equipment;  Westinghouse  Electric 
&  Manufacturing  Company,  main  drives, 
13.2-kv.  metal-clad  switching  equipment;  Re¬ 
liance  Electric  &  Engineering  Company,  run¬ 
out  table  and  coder  motors;  Electric  Con¬ 
troller  &  Manufacturing  Company,  limit 
switches,  magnetic  brakes  and  generat 
control  equipment;  Delta-Star  Electric  Com¬ 
pany,  heavy-current  bus  structures;  Cutler- 
Hammer,  Inc.,  general  control  equipment; 
Crocker- Wheeler  Electric  Manufacturing 
Company,  auxiliary  drives;  I.T.E.  Circuit 
Breaker  Company,  air-circuit  breakers; 
Square  D  Company,  distribution  cabinets 
and  general  control  equipment;  Electric 
Storage  Battery  Company,  control  battery; 
Esterline  Angus  Company,  graphic  instru¬ 
ments;  Electric  Products  Company,  battery¬ 
charging  generator;  Electric  Machinery 
Manufacturing  Company,  variable  frequency 
changer;  Trumbull  Electric  Company,  bus 
inclosure;  Weston  Instrument  Company, 
speed  indicators.  Anaconda,  General  Cable, 
Habirshaw,  Okonite  and  Simplex  cables  arc 
used,  and  conduit  was  supplied  by  the 
Youngstown  Sheet  &  Tube  Company. 


DISCHARGE  SIDE  OF  SLAB-HEATING  FURNACE 


LINE  OF  FINISHING  MILLS 


RUN-OUT  TABLES— In  this 
picture  appear  about  100 
variable-frequency  motors  on 
the  individual  roll  drives 
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Bus  Protection  Gives 


Service  Reliability 


In  spite  of  its  simplicity,  differential  protection  of  bus  sections 
is  not  common.  Maybe  the  reason  is  a  fear  of  improper  relay 
actions  traceable  to  a  non-fool  proof  characteristic.  Here  it  is 
shotcn  that  these  fears  are  groundless  and  that  costly  damage 
can  be  averted  cheaply  icith  trustworthy  and  quick  relaying. 
The  goal  of  the  article  will  be  reached  if  each  executive  asks 
his  engineer,  “//  no  differential  protection — tchy  not?” 

By  PHILIP  SPORN 

Vice-Pi'esident  and  Chief  Engineer  American  Caw  &  Electric  Company 


The  ide^  of  differential  protec¬ 
tion  of  equipment  is  not  new — it 
has  been  employed,  and  quite 
generally  and  successfully,  for  years 
on  alternators,  transformers,  synchro¬ 
nous  condensers  and  similar  equip¬ 
ment.  The  ideas  of  economical  service 
and  reliable  service  are  certainly  not 
new  as  desirable  criteria  by  which  to 
judge  a  utility’s  performance.  But  the 
differential  protection  of  buses  as  a 
means  of  obtaining  reliable  electrical 
service  economically  is  sufficiently 
strange  and  seemingly  new  so  as  not 
to  have  caught  on.  As  a  consequence 
we  have  had  in  many  cases  economical 
service;  we  have  had  reliable  service, 
but  in  a  great  many  others  we  have 
not  had  economical  reliable  service. 

The  essentials  of  differential  j)rote<-- 
tion  practice  are  extremely  simple. 
Basically  you  rely  on  the  fact  that  the 
total  incoming  and  outgoing  currents 
in  any  section  of  bus  are  equal  and  in 
opposite  directions  under  normal  con¬ 
ditions.  But,  if  a  fault  develops  on 
the  bus,  the  total  incoming  and  out¬ 
going  currents  are  no  longer  equal  and 
in  opposite  directions,  the  |)erfect  bal¬ 
ance  is  upset  and  you  can  then  obtain 
a  relay  current  calling  for  the  imme¬ 
diate  clearing  of  the  equipment  on  the 
bus  section  in  trouble.  If  this  relav 
action  is  sufficiently  fast  it  may  be 
possible  to,  and  it  generally  does, 
clear  the  equipment  on  a  bus  section 
before  any  material  damage  results. 

^o'W  all  this  does  not  sound  compli¬ 
cated  and  it  is  not.  That  does  not 
fiican  that  a  thoroughly  sound  tech¬ 
nical  job  is  not  needed  to  carry  out  the 
fundamental  idea  properly,  nor  that 


some  difficulties  will  not  be  encoun¬ 
tered.  These  will  be  mentioned.  But 
the  point  to  keep  in  mind  is  that  dif¬ 
ferential  protection  is  not  a  technical 
fad,  but  an  essential  tool,  and  that  it 
is  comparatively  inexpensive  for  the 
service  it  performs. 

Perhaps  as  good  a  way  as  any  of 
bringing  home  the  foregoing  is  to  ex¬ 
amine  in  detail  a  typical  example  of 
differential  protection.  In  Fig.  1  is 
shown  the  66,(K)0-volt,  double-bus  ar¬ 


rangement  of  a  large  modern  steam 
plant.  It  will  be  noted  that  bus  dif¬ 
ferential  relays  have  been  applied  to 
the  five  sections  of  bus  comprising  the 
station  layout  and  that  all  breakers 
and  buses  are  normally  energized.  It 
is  possible  to  do  this  safely  and  ac¬ 
complish  other  things  only  because  of 
differential  protection.  As  a  matter  «>f 
fact,  close  analysis  shows  that  the 
bus  protection  scheme  ado|»ted  has 
made  possible  the  following  perform¬ 
ance: 

(a)  Employ  all  four  buses  continuously, 
and  in  case  of  a  bus  fault  occurrinji  on  any 
bus  section  no  interruption  will  occur  to  any 
of  the  circuits. 

(b)  Bus  short  circuits  or  troubles  are 
cleared  in  a  relay  action  of  approximately 
one  cycle.  •The  absence  of  long  time  arcs 
means  the  unlikelihood  of  any  appreciable 
bus  damage. 

(c)  Having  the  reserve  bus  operated  con¬ 
tinuously,  which  can  be  done  under  a  dif¬ 
ferential  scheme  as  the  one  outlined,  def¬ 
initely  means  greater  certainty  of  availability 


FEEDERS  FEEDERS 


N^s  Kee  N«7  N*a  n»9 


three  instantaneous  bus 
differential  relays  in¬ 
stalled 

All  oil  circuit  breakers 
nominally  operated  closed. 
All  five  bus  differentials 
are  completely  overlapped 
to  obtain  complete  bus 
l)rotection.  In  case  of 
fault  on  any  bus  section 
the  bus  in  trouble  will  be 
cleared  instantaneously, 
causing  no  interruption  in 
service  to  any  f)f  the 
circuits. 

Fig.  2 — Triplex  am¬ 
meter  installed  with 
testing  switch  for  check¬ 
ing  unbalance  of  dif¬ 
ferential  circuits 
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of  one  bus  always  whenever  the  other  bus 
is  in  trouble. 

Obstacles  in  no  way  serious 

In  a  preceding  paragraph  attention 
was  called  to  the  necessity  of  doing  a 
sound  technical  job.  It  is  pertinent  to 
ask,  Exactly  what  are  the  difficulties? 
There  are  a  number,  but  basically  they 
integrate  to  this:  The  fear  of  an  incor¬ 
rect  operation  which  would  result  in 
disconnecting  of  important  apparatus 
or  equipment  when  no  trouble  exists. 
Surprisingly  enough,  this  fear  of  in¬ 
correct  operation  has  not  materially 
retarded  the  installation  of  differential 
protection  on  generators,  large  motors, 
synchronous  condensers  and  power 
transformers.  But  in  the  case  of  bus¬ 
bars  this  has  had  a  paralyzing  effect 
on  action  looking  toward  installation. 

The  reasons  underlying  this  fear  are 
tangible  enough  and  are: 

1.  Inequality  in  ratios  of  current  trans¬ 
formers.  On  heavy  overload  currents  this 
can  produce  sufficient  unbalance  current  to 
operate  the  differential  relay. 

2.  Open  circuits  occurring  in  the  current 
transformers.  This  may  give  a  differential 
relay  action  either  on  normal  load  current 
or  on  through  short  circuit. 

3.  Relay  testing  accidents.  For  example, 
an  accidental  opening  of  any  one  of  the  cur¬ 
rent  transformers’  secondary  circuits  which 
might  result  in  improper  relay  action. 

4.  False  operations  due  to  some  abnormal 
switching  set-up  which  has  the  effect  of  dis¬ 
turbing  the  normal  differential  set-up. 

Remedies  have  been  found 

All  these  are  likely  happenings,  but 
the  remedial  measures  to  circumvent 
them  have  been  worked  out  and  have 
been  found  effective  over  a  period  of 
more  than  ten  years.  Specifically,  to 
overcome  possible  difficulties  due  to 
any  one  of  the  four  contingencies  enu¬ 
merated  above,  there  can  be  applied 
the  following: 

1.  To  prevent  inaccuracies  of  current 
transformers  from  causing  false  operations 
on  through  short  circuits,  it  has  been  found 
advisable  to  choose  the  ratio  of  current  trans¬ 
formers  80  that  the  maximum  through  short- 
circuit  current  obtainable  will  produce  a 
secondary  current  of  less  than  50  amp.  in 
any  current  transformer;  most  transformer 
designs  generally  hold  their  ratio  up  to  that 
secondary  value.  This  practice  has  been 
further  reinforced  by  installing  a  cabinet  in 
the  case  of  outdoor  yard  practice,  centrally 
located  with  respect  to  the  various  circuits, 
so  that  the  length  of  secondary  leads  from 
each  of  the  circuits  to  this  cabinet  is  sub¬ 
stantially  the  same,  resulting  therefore  in  a 
minimum  unbalance  due  to  unequal  burdens. 
At  this  cabinet  the  various  transformer  leads 
are  totalized  and  one  set  of  common  wires 
is  taken  to  the  switchboard  for  the  dif¬ 
ferential  relays. 

2.  To  prevent  false  operation  in  case  of  an 
accidental  opening  of  a  current  transformer 
it  has  been  advisable  to  set  the  differential 
relays  so  that  they  will  not  operate  on  a  cur¬ 
rent  less  than  two  times  the  normal  load 
current  taken  by  any  circuit  forming  part 


of  the  differential  group.  Thus,  even  such 
an  opening  will  not  under  normal  load  cause 
any  mishap. 

3.  The  problem  of  preventing  false  opera¬ 
tions  due  to  more  or  less  permanent  open 
circuits  occurring  in  the  secondary  current 
transformer  loads  has  been  solved  by  pro¬ 
viding  in  the  differential  relay  circuit  a 
1-amp.  ammeter  normally  not  connected  in 
the  circuit.  This  is  shown  diagrammatically 
in  Fig.  2.  As  will  be  seen,  a  test  switch  is 
provided  that  normally  disconnects  the  meter 
from  the  circuit,  which  when  flipped  over  to 


important  substations  from  11,000 
volts  up  to  132,000  volts  and  at  the 
present  time  the  number  of  stations 
whose  buses  are  so  protected  is  very 
close  to  150.  Fig.  1,  already  referred 
to,  represents  the  66,000-volt  bus  of  a 
large  steam  plant.  The  main  buses  of 
half  a  dozen  other  large  steam  plants 
are  similarly  protected.  Most  of  these 
are  132,000-volt  buses,  although  one  is 
a  six-unit  main  and  auxiliary  bus  ar¬ 
rangement  operated  at  11,000  volts, 
with  reactors  between  bus  sections  and 
a  30,000-kw.  unit  on  each  section. 

However,  the  most  typical  station  in 
the  group  of  150  mentioned  above  is 
the  small  subtransmission  switching 
and/or  distribution  station  operating 
at  voltages  between  44  and  22  kv.,  of 
which  some  57  are  bus  differential 
protected.  Of  this  group  Fig.  3  is  dia¬ 
grammatically  representative.  This  sta¬ 
tion  is  unattended  and  completely 
automatic.  Therefore,  universally  fast 
fault  protection  is  particularly  needed, 
since  if  a  bus  failure  should  occur  in 
it  a  good  deal  of  wreckage  would  be 
bound  to  occur  before  either  back-up 
protection  or  manual  clearing  of  the 
circuit  could  occur.  The  differential 
protection,  however,  fully  supplies 
this. 

It  would  be  expected  that  differen¬ 
tial  protection  of  buses  would  greatly 
improve  performance  and  improve 
reliability  of  electric  supply  systems. 
Thus,  not  only  is  damage  minimized 
by  differential  protection,  but  the 
shortness  of  the  trouble  means  that 
customers’  equipment  served  from  sta¬ 
tions  other  than  the  particular  one  in 
question  is  put  to  a  minimum  amount 
of  disturbance.  Further,  the  lessened 
damage  ought  to  mean  in  general  that 
the  equipment,  once  the  trouble  has 
cleared  itself,  would  be  in  shape  to  go 
back  into  service,  even  though  some 
repairs  of  a  permanent  nature  might  i 
have  to  be  made  at  some  convenient 
time  subsequent  to  the  fault  occur¬ 
rence.  It  is  interesting  to  record  that 
actual  experience  has  fully  borne  this 
out  and  that  on  the  system  in  question 
we  have  averaged  approximately  two 
ceases  to  be  a  theoretical  tool  capable  cases  of  bus  trouble  per  year.  Yet  in 
of  boring  a  large  number  of  practical  every  case,  due  to  the  almost  instanta- 
pitfalls  and  becomes  a  sound  protec-  neous  (one  cycle)  bus  differential  pro- 
tive  scheme  offering  extensive  operat-  tection,  the  trouble  has  been  cleared  so 
ing  advantages.  rapidly  that  on  no  occasion  has  exten- 

The  theoretical  considerations  out-  sive  trouble  or  substantial  damage 
lined  above  have  been  put  to  practical  resulted,  with  the  consequence  that  the 
test  on  the  system  with  which  the  bus  could  be  immediately  re-energize<J 
author  is  associated.  In  the  past  ten  In  other  words,  the  net  result  of  the 
years  bus  differential  protection  has  protection  scheme  was  that  a  very  lO’ 
been  installed  at  practically  all  of  the  [Continued  on  page  99] 


Fij;.  3 — Bus  differential  protection 
adapted  to  simple  stepdown  dis¬ 
tribution  substation. 
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Utilities  Hold  Gains  Over  1935 


Revenue  for  electric  light  and 
power  during  February  dropped 
4.5  per  cent  below  the  peak  at¬ 
tained  in  January  to  $171,219,500,  ac¬ 
cording  to  the  Edison  Electric  Insti¬ 
tute,  but  surpassed  the  figure  for 
February  of  1935  by  5.4  per  cent.  A 
decrease  from  the  winter  maximum  is 
normal  at  this  time  of  the  year,  as  the 
industry  enters  the  period  of  diminish¬ 
ing  earnings  in  the  annual  cycle.  The 
movement  continues  virtually  parallel 
with  that  of  a  year  ago,  but  on  a  level 
about  5  per  eent  higher. 


Short  Month,  Longer  Daylight, 
Cuts  Revenue,  But  Leaves 
February  5.4  Per  Cent  Over 
1935.  Output  Up  14.6  Per 
Cent. 


In  contrast  with  the  modest  increase 
in  revenue,  energy  production  rose 
14.6  per  cent  above  the  amount  re¬ 
ported  a  year  ago  and  the  average 
daily  output  of  28(),0()0,(K)0  kw.-hr. 


Table  I — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1936 

Revenue  from 
Ultimate  Consumerst 

Enerfcy  Generated,  Millions  of  Kw.-Hr.* 

T  otal  1 

I  Hydro  | 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent. 
Inc. 

Februar\  . 

171.219 

+  5.4 

8.120 

+  14.6 

2.775 

—2.2 

5.345 

+  26.9 

Jftnuar\ . 

179,141 

+  5.3 

8,745 

+  11.0 

3.207 

+  3.3 

5,538 

+  16.  7 

^  1935 

December . 

173,459 

+  5.9 

8,580 

+  13.0 

3,069 

+  1.0 

5,511 

+  21.0 

November . 

169,339 

+  5.5 

8,207 

+  14.0 

3,055 

+  9.1 

5.152 

+  17.2 

Table  II — Regional  Rev  enue  and  Energy  Output  in  February,  1936 

Compared  with  Corresponding  Month  of  Previous  Year 


OeoKraphical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

United  States . 

New  England . 

Middle  Atlantic . 

^t No.  Central.... 
^wt  No.  Central. . . 
™nth  Atlantic  \ 
Met  So.  Central  /  • ' 
y  est  So.  Central.. . . 

Mountain . 

Ftcific.. 

171,219 

14,599 

49,406 

40,732 

14,523 

21,991 

9,051 

4,944 

15,973 

+  5.4 
+  4.5 
+  0.8 
+  7.2 

4-  5.4 

+  8,4 

+  6.0 
+  8.8 
+  11.3 

8.120 

547 

2,062 

1  971 
511 
/  1,051 
\  353 

373 
263 
989 

+  14.6 
+  10.0 
+  13.7 
+  14.3 
+  5.5 
+  23.0 
+  7.5 
+  14.2 
+  17.8 
+  18.8 

2,775 

175 
436 
142 
105 
622 
282 

11 

176 
826 

—  2,2 
27.7 

—  24.3 

—  18.2 
—31.0 
+  14.3 

0 

—54.5 
+  13.0 
+  18.8 

5,345 

372 

1,626 

1,829 

406 

429 

71 

362 

87 

163 

+  26.9 
+  46.5 
+  31.6 
+  18.0 
h22.6 
+  41.5 
+  55.5 
+  19.9 
+  29.0 
+  20.  1 

*^courtesy  of  U.  S.  Geolopcal  Survey,  with  deductions  for  operations  not  regarded  as  central  station. 
TPreliminary,  Edison  Electric  Institute. 


was  only  slightly  less  than  in  January, 
while  sales  of  nearly  7,000,0()0,0(X) 
kw.-hr.  to  ultimate  consumers  indicate 
a  gain  of  13  per  cent  in  this  item  over 
February,  1935.  Thus  the  demand  for 
energy  is  seen  to  be  advancing  by 
leaps  and  hounds,  if  account  is  taken 
of  the  variations  inherent  in  the  light¬ 
ing  load,  but  the  revenue  is  by  no 
means  keeping  pace  with  it.  This  dis¬ 
parity  is  shown  also  by  the  totals  for 
the  twelve-month  period  announced  by 
the  E.E.I.:  revenue  from  ultimate  con¬ 
sumers,  S1,938,865,9(X),  is  up  4.6  per 
cent  over  the  preceding  like  period, 
hut  energy  sales  increased  10.3  per 
cent. 

Only  34  per  cent  of  the  total  pro¬ 
duction  in  February  came  from  water 
power,  against  37  per  cent  in  January. 
With  the  output  from  this  source  some¬ 
what  less  than  it  was  a  year  ago  and 
with  larger  total  sales  the  energy  from 
fuel-burning  plants  had  to  he  stepped 
up  27  per  cent. 

Rates  still  declining 

Consumption  by  all  classes  of  users 
was  larger  than  a  year  ago,  as  Table 
III  indicates.  Commercial  sales,  both 
retail  and  wholesale,  gained  more  than 
13  per  cent,  approximately  as  in  Jan¬ 
uary,  but  in  the  case  of  wholesale 
energy  the  advance  is  less  hectic  than 
it  was  last  fall  when  the  rate  ranged 
around  20  per  cent.  Domestic  sales 
continue  their  gains  of  10  per  cent,  or 
better,  over  the  preceding  year. 

The  average  domestic  rate  for  the 
twelve-month  period,  dipping  under  5 
cents  in  January  and  still  falling,  is 
down  to  4.96  cents.  Domestic  cus¬ 
tomers  number  21,104.166;  total  25,- 
418,229.  Both  are  new  records.  The 
year’s  increase  was  about  600,000. 


Table  HI — ^ARocation  of  Energy 
February,  1936 

Compared  with  Correaponding  Month  of  Previous 


(Edison  Electric  Institute) 


Class  of  Service 

Millions 
of  Kw.-Hr. 

Per  Cent 
Inc. 

Total  for  distribution* . 

8,026 

+  13.9 

Lost  in  transmission,  etc.. . . 

1,027 

+  20. 1 

Sold  to  ultimate  eonsumers... . 

6,999 

+  13.0 

Domestic . 

1,340 

+  10  6 

Com’l,  small  light  and  power. 

1,324 

+  13  7 

Com’l,  large  light  and  power. . 

3,514 

+  13.2 

Municipal  street  lighting. . . . 

219 

+  2  7 

Railways — street,  interurban 

435 

+  112 

Railroads — electrified  steam. 

95 

+  54.0 

Municipal  and  miscellaneous 

72 

+  46.5 

*Generated,  purchased  from  other  sources,  im¬ 
ported,  less  energy  used  in  railway  and  other  de¬ 
partments. 
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Co-operate  to  Buy  IW, A,  Power 

Federal  dams  and  power  houses  in  the  Tennessee 
Valley  are  facts  accomplished.  When  installed  the 
power  will  be  used,  even  if  it  is  necessary  for  the 
federal  government  to  subsidize  the  activities  and  com¬ 
pete  with  private  utilities.  What  are  the  alternatives ? 
One  is  a  series  of  legal  battles.  The  other  is  for  all 
utilities  in  the  surrounding  region  to  offer  to  take  the 
power  at  the  dams  and  distribute  it  as  part  of  their 
power  systems.  On  a  miniature  scale  these  utilities 
should  handle  T.V.A.  as  Boulder  was  handled  by  the 
\\  estern  utilities.  Of  course  they  paid  a  premium  for 
Boulder  power,  but  there  were  larger  issues  at  stake 
than  a  slightly  increased  cost  of  generation. 

W  hy  not  offer  T.V.A.  a  price  for  the  power  at  the 
dams  that  is  more  than  fair.  Why  not  say,  in  many 
instances,  that  power  will  be  sold  at  T.V^A.  rates  plus 
taxes.  Electricity  as  a  basis  for  the  “more  abundant 
life"  will  be  made  available  to  the  people  of  the  region 
in  even  greater  quantities  and  in  quicker  time  under 
this  procedure  because  the  utilities  are  staffed  to  dis¬ 
tribute  and  to  sell. 

It  is  well  known  that  T.V^A.  hydro  power  is  not 
firm  power.  It  is  like  most  hydro  power,  good  only 
when  supported  by  steam  power  and  if  used  on  large 
svstems  that  can  use  the  dump  or  secondary  water 
power.  W  ill  T.V.A.  ever  get  the  legal  right  to  build 
steam  power  plants  to  support  the  hydro?  T.V.A. 
savs  the  major  reason  it  wants  power  is  to  give  unlim¬ 
ited  electricity  at  low'  cost  to  the  region.  Hydro  power 
will  not  do  this. 

Adjacent  systems  to  the  T.V.A.  are  large  utility 
enterprises — subsidiaries  of  several  of  the  largest  hold¬ 
ing  companies.  These  properties  are  selling  rapidly, 
some  even  now  are  adding  capacity.  It  is  a  good  bet 
that  loads  on  these  systems  will  be  made  to  grow  rap¬ 
idly  enough  to  use  the  T.V.A.  power  as  it  comes  into 
action  in  the  next  few  years. 


Here  is  a  place  for  some  large-scale  co-operation 
and  foresight.  We  can  see  no  harm  resulting  from  such 
an  offer  and  many  advantages.  The  T.V.A.  dams  are 
factual  and  legal  accomplishments  and  our  suggestion 
appears  to  be  the  logical  way  for  utilities  to  meet  the 
situation  and  for  permitting  the  taxpayers  of  the  nation 
to  get  some  return  on  a  precipitate  and  unjustified  fed¬ 
eral  exjienditure.  It  is  a  daring  suggestion.  But  it  is  a 
positive  instead  of  a  njgative  approach  to  the  T.V  .A. 
jiroblem. 


The  Rooster  on  the 
Old  Red  Barn 

Fob  eg,  these  many  moons,  a  cold,  discouraging 
wind  has  been  blowing  upon  the  utility  companies 
unfortunate  enough  to  be  owned  by  private  citizens. 
The  rooster  atop  the  old  red  barn  has  pointed  per¬ 
sistently  into  the  north.  But  have  you  noticed  that 
recently  he  has  wagged  to  the  right  a  few'  degrees? 
Consider  the  present  plight  of  th«  P.V.A.  In  case  \ou 
have  forgotten,  P.V.A.  was  to  be  the  Potomac  Valiev 
Authority. 

VV  hy  is  it  that  Passarnaquoddy  and  its  tide-power 
have  passed  from  page  one?  Was  it  S100,00().(M)0  a 
year  that  R.E.A.  was  going  to  throw  into  rural  net¬ 
works?  Believe  it  or  not,  the  new  M.V.A.  is  experienc¬ 
ing  difficulties  in  Washington  committees.  And  what  is 
the  significance  of  the  Milwaukee  election?  In  less 
our  eyes  deceive  us,  municipal  ownership  was  rejec  ted 
though  Socialist  Mayor  Hoan  went  back  into  office. 

Can  it  be  that  the  old  reliable  rooster  is  about  to 
signal  “fair  weather  ahead?” 


The  Business  of  Making  Friends 

An  electrical  man  recently  returned  from  the 
^  Pacific  Coast.  He  brought  back  many  inqiies- 
sions  of  the  way  the  power  companies  are  operating 
out  there — their  policies,  personnel,  properties  and 
markets.  But  he  found  that  he  was  thinking  oftenest 
about  a  man.  He  was  a  district  manager  of  the 
Southern  California  Edison  Company  in  one  of  its  im¬ 
portant  communities. 

W  hen  the  Easterner  visited  this  city  he  was  greeted 
in  the  California  way.  The  important  men  of  the  lo¬ 
cality  gathered  for  luncheon  to  welcome  him.  He  saw 
the  town.  Those  are  the  kind  of  memories  one  brings 
back  from  that  country.  But  the  thing  the  traveler  re¬ 
called  most  vividly  was  the  relationship  that  existed 
between  this  power  company  manager  and  ever\body 
else  in  town. 

This  man  was  not  only  popular  but  important  in 
his  community.  The  mayor,  the  police  chief,  the  presi¬ 
dent  of  the  Chamber  of  Commerce,  the  heads  of  the 
banks  and  of  the  big  stores,  the  leading  business  men. 
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all  called  him  by  his  front  name.  But  it  was  not  just 
that  he  was  a  “mixer.”  He  appeared  to  be  involved 
in  everything  that  was  going  on.  He  not  only  “be¬ 
longed,”  he  was  a  leader  in  the  affairs  of  the  city.  And 
therefore  the  power  company  also  was  in  the  center 
of  the  life  of  the  community. 

The  memory  had  lingered  because  this  very  de¬ 
sirable  state  of  affairs  is  so  rare.  It  is  rare  because 
most  power  company  men  take  a  professional  attitude 
toward  their  work.  They  feel  that,  being  neither  man¬ 
ufacturers  nor  merchants,  it  is  all  right  for  them  to 
live  largely  apart  in  a  world  of  electricity.  Yet  a 
power  company  is  both  a  merchant  and  a  manufacturer. 
Every  citizen  is  its  customer.  No  other  local  business 
is  so  deeply  involved  in  community  affairs,  so  inti¬ 
mately  related  to  other  local  business  men.  It  cannot 
live  in  isolation.  It  is  hourly  in  need  of  friends. 

The  president  who  sits  aloof  in  lordly  grandeur, 
the  treasurer  who  thinks  only  of  finance,  the  chief  en¬ 
gineer  who  concentrates  his  entire  interest  in  develop¬ 
ing  kilowatt-hours,  the  general  manager  to  whom  all 
people  are  consumers,  the  sales  manager  who  is  too 
bus\  to  work  in  the  merchants’  association — all  these 
are  overlooking  one  of  their  most  important  responsi¬ 
bilities.  It  is  not  easy  for  all  men  to  mix.  But  there 
are  executives  in  every  utility  who  can  take  an  active 
part  in  community  affairs.  And  if  any  man  who  sj)eaks 
for  the  company  cannot  do  it  as  a  neighbor  and  a 
friend — like  this  manager  in  California — it  is  the  wrong 
man  speaking.  For  an  important  part  of  the  business 
of  the  power  com})any  is  the  business  of  making  friends. 

• 

Ui^h -Voltage  D.C. 

1NCKEAS1NGLY  bigh  values  of  voltage  always  ap¬ 
peal  to  the  imagination  in  pictures  of  further  ad¬ 
vances,  industrial,  technical  and  scientific.  However, 
economic  values  of  alternating  voltage  for  long-distance 
transmission  of  power  may  not  be  expected  to  rise  much 
further  and,  as  a  consequence,  high  volumes  of  alter¬ 
nating  voltage,  so  easily  realized  by  the  step-trans¬ 
former  principle  and  liberal  design  of  insulation,  have 
found  only  limited  usage  in  testing  laboratories  for 
flashover,  breakdown,  corona  and  similar  experiments. 
The  possible  value  of  high-voltage  d.c.  has  always  re¬ 
mained  in  the  minds  of  electrical  engineers,  though 
more  or  less  in  the  background.  Renewed  attention  has 
been  drawn  to  it  in  recent  years  by  improvements  and 
<levelo})ments  in  rectifying  methods.  An  additional 
stimulus  of  interest  has  been  given  by  the  physicists, 
"ho  in  their  need  for  the  highest  possible  d.c.  voltage 
atom-smashing  researches  have  turned  their  atten¬ 
tion  to  some  of  the  old-fashioned  electrostatic  methods 
of  generation.  One  of  the  most  promising  of  these  is 
the  Van  de  Graaff  generator. 

Another  elegant  application  of  the  same  principles 
low  comes  from  the  French  in  an  article  by  Pauthenier 


and  Moreau-Hanot  {Comptes  Rendus,  26,  Dec.  23,  1935, 
page  1332),  describing  an  experimental  apparatus  in 
which  the  moving  belt  of  the  Van  de  Graaff  design  is 
replaced  by  a  rapidly  moving  column  of  air  carrying  a 
fine  dust  or  powder  in  suspension.  This  is  charged  by 
passing  over  a  group  of  parallel  wires  discharging 
under  corona,  is  then  carried  into  the  interior  of  the 
accumulating  sphere,  where  the  dust  particles  discharge, 
then  passes  out  and  again  through  the  blower  fan,  re¬ 
peating  its  function  in  a  closed  circuit.  The  first  exper¬ 
imental  machine  immediately  developed  4.50  kv.  and 
the  method  is  said  to  have  exceptional  promise  for  the 
rapid  accumulation  of  charge,  and  consequently  for  the 
development  of  power.  The  experiments  are  continuing. 

• 

Another  Little  Hendache 

SOME  .3(),(H)()  eye-sight  specialists  are  being  per¬ 
suaded  by  the  Better  Vision  Institute  to  become 
unpaid  salesmen  for  the  electric  lighting  industry. 
They  prescribe  to  .5,()00,(KK)  patients  a  year,  under  a 
new  technique  are  prescribing  foot-candles  as  well  as 
lenses,  and  they  get  no  take  for  boosting  the  wattages 
of  the  dim-eyed. 

Despite  which,  says  D.  L.  R.  Harris,  eminent  op¬ 
tician,  the  utility  men  look  upon  their  co-oj^>eration 
with  indifference  based  upon  ignorance.  “I  personally 
do  not  believe  that  public  utility  executives  have  thor¬ 
oughly  understood  the  necessity  for  co-operation,”  he 
says — but  he  goes  on  boosting  central-station  lighting 
load  despite  their  indifference. 

An  industry  which  needs  popular  good  will  as 
badly  as  we  do  would  not  be  making  a  serious  mistake 
to  take  cognizance  of  30,(KX)  highly  esteemed  profes¬ 
sional  men  who  contact  and  enhance  use  to  .5,000,000 
customers  annually. 

• 

Damage  vs.  Protection 

A  TREND  to  use  more  wood  in  transmission  is  influ¬ 
enced  by  the  desire  to  increase  line  insulation 
levels  by  use  of  wood  construction.  Poles,  guys,  braces, 
crossarms  and  pins  made  of  wood  undoubtedly  increase 
the  insulation  levels.  If  a  large  part  of  the  impulse 
strength  lies  in  the  wood  there  will  be  a  decrease  in 
flashovers,  but  severe  flashovers  may  cause  mechanical 
damage  to  the  wood  construction,  with  a  consequent 
outage  time  greater  than  would  occur  with  another  type 
of  construction.  And  if  pole  ground  wires  are  used,  the 
insulation  level  is  lowered  even  though  the  splitting  of 
poles  is  decreased. 

It  would  seem  desirable  to  attack  this  problem  by  . 
using  a  balanced  design  whereby  maximum  benefit  is 
had  from  wood  insulation,  yet  wood  insulation  will  not 
be  used  at  any  point  which  is  higher  than  the  insulation 
level  of  the  line. 
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Power  and  the  ^^Xine  Old  Men” 


LET’S  interrogate  the  “milkman  in  Omaha.”  Why? 

Because  his  viewpoint  is  important,  politically,  and 
hence  ecoiiomically.  Because  what  he  thinks,  right  or 
wrong,  will  therefore  affect  every  one  of  us  for  good  or 
ill.  The  “milkman  in  Omaha”  is  the  mythical  reader  for 
whom  every  line  is  written  by  the  reporters  of  one  of  our 
great  press  associations.  The  idea  behind  this  standing 
order  from  the  press  association  executives  is  that  no 
copy  shall  be  sent  over  their  wires  that  will  not  be  under¬ 
stood  by  him,  or  will  not  interest  him. 

Let’s  ask  him  what  has  happened  to  the  Roosevelt  Ad¬ 
ministration’s  dream  of  federal  power  projects  like 
T.V.A.  all  over  the  country,  of  complete  government 
ownership  and  operation  of  the  electric  industry.  He 
would  reply  somewhat  as  follows: 

“Well,  I  guess  they  got  the  stuffing  knocked  out  of 
them  by  that  T.V.A.  decision.  Those  nine  old  men 
stopped  Roosevelt  from  giving  us  cheap  electricity,  for 
a  while.  But  wait  until  after  election.  Roosevelt  will 
appoint  three  or  four  new  judges  in  his  next  term.  Any¬ 
way,  we  will  lick  them  somehow,  even  if  we  have  to 
change  the  Constitution  to  do  it.” 

If  we  rely  on  insurance  company  statistics,  the  milk¬ 
man  is  probably  right  about  three  or  four  vacancies  on 
the  Supreme  Court  in  the  four  years  beginning  January 
1  next.  But  at  the  White  House  and  inside  the  T.V.A. 
camp  one  will  find  no  confirmation  for  any  idea  that  the 
Roosevelt  electric  program  had  the  stuffing  knocked  out 
of  it.  It  still  marches  on,  and  is  expected  to  march  faster 
later  on. 

The  milkman  is  right,  100  per  cent,  if  we  consider  only 
the  obvious  intent  of  the  high  court’s  decision.  The  court 
set  a  very  sharply  defined  limit  which  should  restrict 
federal  development  and  sale  of  water  power.  That  limit, 
clearly  set  forth,  is  that  production  of  electricity  must  be 
“incidental”  to  the  main  object  of  the  project,  which 
object  must  be  within  the  federal  government’s  constitu¬ 
tional  powers,  and  that  any  such  electricity  sold  must  he 
an  “incidental”  excess  over  needs  on  the  project. 

Put  in  another  way,  that  decision  would  prevent  the 
government  from  engaging  in  any  power  project  unless 
the  purpose  was  not  to  produce  current,  or  to  provide  a 
yardstick  which  would  have  the  effect  of  forcing  electric 
rates  charged  by  privately  owned  companies  down,  but 
primarily  for  some  purpose  having  nothing  to  do  with 
electricity  whatever. 

The  “milkman  in  Omaha”  errs  in  seeking  the  answer 
to  this  part  of  the  question,  because  he  runs  into  a  cu¬ 
rious  tangle.  It  involves  the  difference  between  the  letter 
of  the  law  and  the  spirit  of  the  law.  It  includes  a  dif¬ 
ference  of  views  about  the  Constitution — whether  it  is 
the  dead  hand  holding  us  back  from  progress,  or  whether 
it  is  a  sacred  protection  of  our  liberties,  protecting  the 
little  states  from  the  big  states  (for  which  the  Senate  was 
created),  protecting  minorities  from  temporary  majori¬ 
ties — whether  it  is  a  solemn  compact  which  made  this 
countrv  possible,  or  a  straitjacket  from  which  we  must 
constantly  seek  to  liberate  ourselves. 

Mr.  Roosevelt’s  attitude  on  all  these  differences  is  per¬ 
fectly  clear.  His  reference  to  the  “horse  and  buggy” 


days  leaves  no  doubt.  His  favorite  story  right  after  the 
high  court  unanimously  rejected  NRA  is  abundant  evi¬ 
dence.  This  was  about  a  small  town  ordinance  which 
provided  for  a  grade  crossing  policeman.  After  several 
years  the  town  was  discovered  to  have  had  no  legal 
authority  to  enforce  this.  So  it  was  discontinued.  But 
meanwhile,  the  President  pointed  out  triumphantly,  it 
had  saved  several  lives. 


On  THIS  question  of  saving  lives,  of  course,  there  is  no 
answer.  None  was  made.  But  the  fact  that  he  told  the 
story  in  connection  ivith  the  NRA  decision  is  highly  sig¬ 
nificant.  If  the  law  stands  in  the  way  of  progress,  get 
around  it  if  possible.  The  end  justifies  the  means.  Espe¬ 
cially  if  you  find  it  difficult  to  repeal  the  law. 

So  we  find  Mr.  Roosevelt  himself.  New  Dealers  gen¬ 
erally,  and  the  Tennessee  Valley  Authority  in  particular, 
utterly  undisturbed  about  the  T.V.A.  decision  of  the 
Supreme  Court.  They  care  nothing  about  the  spirit  of 
this  decision,  and  they  see  lots  of  ways  to  get  around  its 
letter.  It’s  so  easy  to  say  the  purpose  is  one  thing,  for  the 
record,  and  have  actually  an  entirely  different  purpose! 

So  T.V.A.  is  marching  on,  despite  the  fact  that  every 
one  knows  perfectly  well  that  all  of  the  dams  save  the 
original  one — the  only  one  figuring  in  the  T.V.A.  case 
already  decided — were  built  primarily  because  of  their 
power  possibilities,  the  alleged  objectives  of  navigation 
and  flood  control  being  decidedly  secondary. 

Actually,  of  course,  the  first  dam  was  built  for  a  na¬ 
tional  defense  motive.  Or,  more  accurately,  from  a 
“take-the-profit-out-of-war”  motive.  And  it  is  well  worth 
a  little  study  from  that  angle.  It  is  an  excellent  illus¬ 
tration  of  a  kind  of  thing  that  happens  frequently  in  our 
government.  It  revolves  around  the  theory  that  profiteers 
are  always  eager  to  rob  the  government,  which  of  course 
is  true.  But  so  often  it  goes  on  from  there  to  the  govern¬ 
ment  spending  millions  of  the  taxpayers’  money  to  pre¬ 
vent  these  wicked  profiteers  from  making  thousands  of 
dollars  profit.  Always,  of  course,  it  is  defended  on  the 
ground  that  it  will  save  the  taxpayers  millions  in  the 
long  run.  But  it  seldom  works.  Generally  the  taxpayer 
pays  through  the  nose. 

In  the  case  of  Muscle  Shoals,  the  idea  was  that  the 
du  Fonts  were  making  too  much  profit  on  explosives.  So 
the  government  spent  millions  developing  a  plant  to 
make  nitrates.  That  plan  is  now  obsolete.  Nitrates  can 
be  made  more  cheaply  by  other  methods.  Either  for 
munitions  or  fertilizer. 

So  from  a  national  defense  standpoint  it  was  a  com¬ 
plete  flop.  But,  having  failed  to  prevent  the  munition 
makers  from  some  possible  future  profiteering,  the  enter¬ 
prise  is  now  turned  toward  the  same  sort  of  objective 
against  the  electric  industry! 

In  the  same  bit  of  passion  against  the  munition  inakerN 
incidentally,  which  spawned  Muscle  Shoals  as  a  nitrate 
plant,  was  authorized  the  West  Virginia  armor  plate  fac 
tory,  aimed  primarily  at  the  Bethlehem  Steel  Company 
then  much  advertised  as  a  “war  baby.” 

The  untold  millions  poured  into  that  West  Virginia 
plant  while  Franklin  D.  Roosevelt  was  Assistant  Secre" 
tary  of  the  Navy  proved  a  total  loss.  Not  a  square  incn 
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—By  CARTER  FIELD 

This  noted  Journalist  gives  his  personal  comments 
and  Interpretations  on  current  happenings  affecting 
the  electrical  industry.  His  background  and  his  loca¬ 
tion  at  Washington  make  his  thoughts  informative  and 
interesting  even  though  all  may  not  agree  with  him. 


of  armor  has  ever  been  produced  there,  and  probably 
never  will  be! 

Also  in  the  same  period,  horrified  at  the  idea  of  the 
wicked  Guggenheims  exploiting  the  rich  natural  resources 
of  Alaska,  the  government  built  a  railroad  at  an  admitted 
cost  of  $50,000,000  in  that  territory.  The  object  was  to 
open  those  resources  to  the  little  fellow.  The  railroad  is 
471  miles  long,  farther  than  from  Washington  to  Boston. 
The  total  population  along  the  entire  line,  including  both 
terminals  and  including  Eskimos,  was  6,000  when  it  was 
built.  It  is  now  slightly  less.  Its  operation  has  cost  the 
taxpayers  of  the  United  States  one  million  dollars  a  year 
ever  since,  not  counting  any  interest  on  the  $50,000,000 
original  cost,  and  of  course  no  taxes. 


It  is  mildly  amusing — if  you  don’t  mind  paying  taxes 
to  pay  interest  on  government  debt — to  note  that  a  37- 
mile  spur  was  built  off  this  railroad  to  reach  a  govern¬ 
ment-owned  coal  field.  On  its  completion  the  coal  field 
was  promply  declared  a  naval  coal  reserve,  to  be  saved 
for  future  military  emergencies!  Of  course  at  that  time 
the  navy  had  long  since  stopped  building  coal-burning 
ships.  Hasn’t  built  one  since.  Has  converted  all  existing 
coal-burning  ships  to  oil  burners. 

Mr.  Roosevelt  was  heartily  in  favor  of  that  policy 
then.  He  has  never  changed  his  views,  save  perhaps  to 
take  on  a  particular  dislike  for  the  electric  industry. 

So  it  is  not  surprising  that  the  other  T.V.A.  dams  are 
going  forward- — that  San  Francisco  is  being  threatened 
with  dire  consequences  if  it  does  not  give  up  its  contract 
for  selling  the  surplus  Hetch  Hetchy  power  to  a  private 
company  (despite  the  fact  that  the  San  Francisco  voters 
have  several  times  refused  to  approve  taxing  themselves 
to  build  a  transmission  line) — that  the  government  will 
fight  to  the  last  ditch  to  loan  money  for  construction  by 
local  communities  of  power  plants  to  compete  with  exist¬ 
ing  privately  owned  facilities. 

What  is  being  misinterpreted  throughout  the  country  is 
(he  evident  fact  that  the  Mississippi  Valley  Authority  Bill 
is  not  going  to  pass  at  this  session  of  Congress — that  Pas- 
samaquoddy  is  stymied — and,  most  important  of  all,  that 
the  P.W.A.  type  of  relief  work — “worth-while  projects,” 
if  you  please — are  relegated  to  outer  darkness  so  far  as 
the  new  billion-and-a-half-dollar  relief  bill  is  concerned, 
hy  Presidential  edict. 

These  are  just  eddies  near  the  shore  line.  The  main 
current  is  sweeping  on — toward  government  ownership 
and  operation  of  the  entire  electric  industry  eventually — 
assuming  Mr.  Roosevelt  continues  to  have  his  way. 

But  let’s  look  at  these  eddies.  Quoddy  is  the  most  in¬ 
teresting.  The  President  dumped  it  in  the  lap  of  Con¬ 
gress — saw  it  beaten  twice  in  Senate  committee  hy  barely 
'’ne  vote,  but  did  not  move  a  hand  to  help  it.  Every  one 
knows  he  could  have  kept  it  going  without  consulting 
Congress — with  relief  money.  Also  that  he  could  have 


saved  it  in  Congress  had  he  wished  to  turn  the  heat  on. 

Some  think  that  the  President  is  really  convinced — as 
Secretary  Ickes  always  has  been — that  Quoddy  was  a  mis¬ 
take,  and  that  he  now  wants  to  back  away.  But  there  has 
been  a  most  interesting  political  situation  in  Maine.  The 
popular  Democrat  up  there  is  Governor  Brann,  but  the 
President’s  favorite,  up  until  recently,  has  been  Repre¬ 
sentative  Moran.  The  two  dislike  each  other  cordially. 
Moran  got  all  the  patronage,  until  recently,  enemies  of 
Brann  having  convinced  the  President  that  Brann’s  judg¬ 
ment  was  far  from  cold,  especially  when  considering  the 
ability  and  integrity  of  his  own  supporters.  So  the  Presi¬ 
dent  had  the  army  engineers  working  on  Quoddy,  and  the 
political  value  of  the  project  shrank  amazingly.  Now' 
Moran  is  out  of  the  picture,  Brann  is  in  high  favor,  is 
the  Democratic  nominee  for  the  Senate,  and  the  President 
talks  vaguely  to  reporters  about  some  newr  plan  for 
Quoddy! 

The  Mississippi  Valley  Authority  and  the  plan  of  some 
members  of  Congress  to  earmark  a  portion  of  the  billion 
and  a  half  for  P.W.A.  projects  are  in  the  same  boat.  At 
the  moment  the  President  wants  to  hold  down  a  little  on 
authorizations  for  new  sp)ending.  They  can  come  after 
election.  Meanwhile  he  does  not  want  to  provide  any 
more  ammunition  than  necessary  for  Republican  critics 
of  the  too-much-spending  policy  of  the  Administration. 

After  election,  with  the  four  more  years  in  office  he 
confidently  expects,  that  T.V.A.  Supreme  Court  decision 
won’t  even  embarrass  his  power  program.  It  doesn’t 
take  an  engineer  to  realize  that  dams  operated  for  power 
purposes  do  not  fit  in  with  either  flood  control,  naviga¬ 
tion  or  irrigation.  The  main  object  for  power  is  a  con¬ 
stant  flow  of  water  through  the  turbines  and  nothing  else. 
Which  frequently,  if  not  always,  is  precisely  the  opposite 
of  what  is  desired  for  the  three  others. 

So  long  as  the  present  membership  of  the  Supreme 
Court  continues,  so  long  will  the  avowed  object  of 
new  dams  be  one  or  more  of  the  three  others.  But  the 
New  Dealers  look  forward  to  changes  in  the  high  court, 
and  of  one  thing  you  may  be  sure — to  have  a  chance  of 
being  nominated  for  the  Supreme  Court  in  the  second 
Roosevelt  Administration,  if  there  is  one,  the  would-be 
appointee  must  take  a  very  liberal  view  indeed  of  what 
the  Constitution  permits  the  federal  government  to  do  in 
generating  and  selling  electric  energy.  He  must  come 
pretty  close  to  sharing  the  view  on  this  question  of 
Senator  George  W.  Norris! 
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News  OF  THE  Week 


Rural  Electrification  Projects  Halted  in  Virginia  by  Cooke  .  .  .  Sales  Plans  Dominate 
Exchange  Meeting  .  .  .  U.G.I.  Taxes  Take  28%  of  iVe£  Income  .  .  .  Hurley  Announces 
Plan  to  Relieve  Unemployment  .  .  ,  Greenwood  County  Enters  the  Buzzard  Roost  Case 


Cooke  Suspends  Work  on 
All  R.E.A.  Projects  in  Virginia 

Piqued  by  decision  of  Stale  (Commission,  R.E.A.  Administrator  orders 
halt  »m  all  eo-operative  rural  construction  jobs  in  the  state 


Disrffiarding  the  wishes  <»f  the  Federal 
lliiral  K.leetrification  Adniinistratictn  and 
projects  of  the  R.E.A.-financed  Farmers’ 
Rural  Utilities,  Inc.,  the  State  Cor¬ 
poration  (Commission  in  a  formal  order 
last  week  directed  the  Virginia  Electric 
&  Power  Company  to  pntvide  power 
service  to  thirty  citizens  in  the  Chancel¬ 
lor  area  of  Spotsylvania  County. 

The  order  sustained  the  petition  of  J. 
.M.  .Steck  and  the  other  ajiplicants  and 
t<dd  the  Virginia  Electric  &  Power  Com¬ 
pany  “to  complete  its  construction  and 
install  service  at  the  earliest  possible 
dale.” 

Tin-  commission  held  that  the  Virginia 
Electric  &  Power  Company  could  offer 
(piicker  and  more  ecomtrnical  service, 
since  the  proposed  new  development  is 
hut  5  miles  from  a  V.E.&P.  line,  and  the 
company  has  contracts  with  the  yiros- 
peclive  customers  and  more  than  half 
the  necessary  rights-»d-way.  Moreover, 
it  was  found  that  an  emergency  exists 
demanding  earlier  action  than  the 
Farmers'  Rural  Utilities,  Inc..  ap|)arently 
can  provide. 

The  commission  thereafter  took  up  the 
similar  case  brought  on  petition  of  Dos- 
well  citizens  and  decided  this  territory 
should  be  left  to  the  Farmers'  Rural 
Utilities.  Inc. 

F.R.U.  is  a  co-o|>erative  financed  by 
the  Federal  Rural  Electrification  Ad¬ 
ministration.  and  the  latter  has  been 
very  active  in  trying  to  Indd  the  terri¬ 
tory.  although  the  federal  government  has 
no  direct  jurisdiction. 

After  the  two  cases  were  decided — one 
against  the  R.E.A.-supp«»rted  corporation 
and  the  <»ther  in  its  favor — the  commis¬ 
sion  disclosed  that  the  R.E.A..  while  not 
j  a  party  to  either  proceeding,  had  strongly 
urged  the  commission  to  give  the  co- 
oy>erative  both  the  Chancellor  and  Dos- 
well  areas,  saying  that  to  give  them  to 
the  power  company  would  be  to  “skim 
the  cream”  from  the  project. 

The  Virginia  Corporation  (A>mmission 


has  no  intentiitn  of  discussing  its  poli¬ 
cies  with  the  Federal  Rural  Electrifica¬ 
tion  Administration  because  the  commis¬ 
sion  is  a  judicial  body  and  not  a  policy¬ 
making  body. 

This  was  made  plain  when  members 
of  the  commission  declined  to  comment 
upon  the  action  of  Morris  L.  C(»oke. 
R.E.A.  administrator,  wlut  has  ordered 
the  suspension  of  all  Virginia  activities 
of  the  R.E.A.  because  the  state  tribunal 
refused  the  demand  that  the  rural  co¬ 
operative  also  be  given  Chancellor  ter¬ 
ritory. 

Only  30  prospective  customers  were 
involved  in  the  case,  hut  the  adminis¬ 
trator  “cracked  down”  because  the  Cor¬ 
poration  C«»mmission  disregarded  his 
ultimatum. 

Traditionally  the  commission  has  re¬ 
lied  upon  the  General  Assembly  for  its 
pidicies  and  bas  judged  cases  that  come 
before  it  under  the  statutes  upon  their 
individual  merits,  just  as  do  all  state 
courts.  So  far  as  is  known,  the  commis¬ 
sion  never  has  discussed  a  decision  on 
which  action  has  been  taken.  Cases  oc¬ 
casionally  are  reopened  because  of  new 
evidence,  but  all  proceedings  such  as 


Fort  Sumter  Hotel,  Charleston 
headquarters  of  Third  Annual 
Conference  last  week  of  Southeast¬ 
ern  Electrical  Exchange 


that  in  which  the  Chancellor  extension 
was  involved  are  handled  as  judicial 
matters.  Litigants  carry  appeals  from 
the  commission’s  decisions  to  the  State 
Supreme  Court  of  Apj)eals,  but  there  is 
never  any  discussion  of  a  finished  matter 
by  members  of  the  body. 

Administrat(»r  Cooke  intimated  that  he 
woidd  keep  Virginia  activities  suspended 
until  he  found  out  what  the  commission's 
intentions  would  he  toward  the  R.E.A.. 
hut  if  the  R.FLA.  chieftain  waits  until 
he  gets  a  policy  out  of  the  commission  he 
may  have  to  wait  a  full  lifetime. 

I’eninsula  counties  of  Virginia  look  to 
the  Cor()oration  (Commission  for  the  next 
move  in  the  rural  electrification  program 
proposed  by  East  Coast  utilities. 

The  Rural  Electrification  .VdminiMra- 
tion  approved  Saturday  an  allotment  of 
$125,000  for  an  East  Coast  project,  hut 
ordered  further  action  delayed  pending 
“clarification”  of  the  C<tr|)oration  (Com¬ 
mission's  attitude  toward  the  R.E..\. 
program. 

Bernard  Mahon,  counsel  for  the  Far¬ 
mers’  Rural  Utilities,  Inc.,  said  on 
Wednesday  that  his  client  had  as  yet 
received  no  order  from  Cooke  and  was 
pntceeding  with  its  plans  to  huihl  a 
power  line  to  serve  the  Doswell  area  in 
Hanover  County. 

• 

Wisconsin  (Checks 
on  Rural  Rates 

Hearings  have  been  scheduled  for  May 
14,  15  and  16  by  the  Wisconsin  I’uhlic 
Service  Commission  on  orders  to  show 
cause  issued  against  six  larger  electric 
utilities  of  the  state  as  to  why  they 
should  not  file  wholesale  rates  applicable 
to  R.E.A.  farm  electric  co-ojreratives. 

The  state  rural  electrification  co¬ 
ordination  committee  has  filed  with  the 
commission  resolutions  asking  investiga¬ 
tion  of  the  wholesale  rates  of  the 
consin  Power  &  Light  Coni|)any- 
Northern  States  Power  Company,  l  ake 
Superior  District  Power  Company, 
consin  Public  Service  Corporation. 
consin  Gas  &  Electric  Company  and 
Wisconsin  Michigan  Power  Company. 
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Selling  Plans  Dominate 
Southeastern  Electrie  Meeting 

Make  highest  records  in  U.  S.  —  Good  neighbor  policy  on  rural  elec¬ 
trification  —  Georgia  home-town  contest 


An  organization  that  is  making  good* 
t^trides  and  contributing  greatly  to  its 
members.  This  is  the  characterizathtn 
given  the  Southeastern  Electric  Exchange 
hy  J.  G.  Holtzclaw  in  his  presidential  ad¬ 
dress.  More  than  300  were  in  attend¬ 
ance  at  an  unusually  go<»d  meeting  in 
(Charleston,  S.  C..  April  29  and  May  1. 
President  Hcdtzclaw  also  p<»inted  out  that 
utility  men  could  repair  storm  and  flood 
damage  and  overcome  tangible  problems 


Southeastern  Electric  Exchange's 
brand  new  president,  L.  V.  Sutton 
(left),  beams  upon  all  and  sundry 
in  company  of  L.  Vi.  W.  Morrow, 
editor  of  “Electrical  World” 

and  adversities,  but  they  found  it  diffi¬ 
cult  to  overcome  the  political  enmity  that 
strikes  at  the  foundation  stones  of  pri¬ 
vate  enterprise.  He  urged  unity  in  ac¬ 
tion  and  aggressive  work  to  advance  the 
industry. 

An  interesting  paper  on  the  Georgia 
Home-Town  Contest  was  presented  by  (3. 
M.  Jackson  and  discussed  by  W.  T. 
Chri  stie.  In  this  program  sponsored  by 
the  Ceorgia  Power  Company  more  than 
80  per  cent  of  the  towns  served  have 
entered  into  a  contest  for  cash  prizes 
to  be  awarded  on  the  largest  use  of  elec¬ 
tricity  and  the  largest  increment  growth 
in  energy  use  during  the  year.  The  cities 
are  classified  into  groups  of  about  the 
>*ame  p(»pulation  and  the  cash  prizes  are 
to  be  devoted  to  any  civic  or  charitable 
purpose  the  town  fathers  decide.  Re¬ 
markable  interest  has  been  shown,  as 
evidenced  by  quotations  from  local 
newspapers  quoted  by  Mr.  Jackson.  The 
contest  has  been  of  great  promotional 
'^alue.  a  direct  sales  asset  and  a  new 
^development  in  better  public  relations. 

Selling  the  low-use  customer  was  a 
topic  i»resented  by  E.  W.  Ashmead.  Em¬ 


ployee  selling,  the  use  of  home-service 
girls  and  the  adoption  and  sale  of  low- 
priced  appliances  were  urged  as  the  best 
methods  to  use.  Larger  size  of  lamps,  the 
use  of  the  new  I.E.S.  floor  and  table 
lamps  and  low-priced  irons,  percolators 
and  fans  were  found  effective.  In  1934 
Tennessee  Electric  Power  had  55  per 
cent  of  lamps  60  watts  or  larger,  hut  in 
1936  the  percentage  increased  to  72.  For 
50  cents  down  and  50  cents  a  numth 
some  20.000  1.E..S.  table  lamps  were  sold. 
Thirty  thousand  $1.95  irons  were  sold 
in  two  years.  As  a  result  of  these  efforts 
minimum  hill  customers  have  decreased 
from  19.3  per  cent  in  1934  to  8.4  per 
cent  in  1936,  despite  taking  on  alxuit 
13.000  new  customers  in  the  last  two 
years. 

The  utility  industry  is  going  ahead, 
according  to  a  splendid  paper  presented 
by  M.  O.  Troy.  He  gave  an  analysis  of 
sales,  sales  j)rospects  and  the  develop¬ 
ments  that  the  industry  now  faces  in 
load.  He  urged  that  manufacturing  fa¬ 
cilities  be  used  at  the  best  pttssible  load 
factor  and  that  steps  be  now  taken  to 
meet  future  demands.  He  estimated  cur¬ 
rent  needs  as  $5CK).000,000  to  provide 
ade<|uate  service  for  htads  now  dormant 
hut  awakening  rapidly;  $100,000,000  to 
serve  new  loads  added  in  1936;  $350.- 
000.000  for  replacement — a  total  of 
$950,000,000. 

Tarleton  Gdlier  of  the  Atlanta 
Georgian  gave  an  analysis  of  the  present 
business  and  political  picture.  He  de¬ 
cried  the  creation  of  class  hatreds  and 
the  adoption  of  spending  policies  that 
lead  to  destruction.  He  had  a  rather 
pessimistic  outlook  on  the  future  of  this 
country  if  present  administrative  policies 
are  followed. 


O.  M.  Jackson  of  Georgia  Power 
springs  a  new  idea  in  telling  of 
the  Home-Town  Contest 


T.  A.  Busby  (left)  and  Vice-Presi¬ 
dent  E.  L.  (iodchalk  of  South  Car¬ 
olina  Power  (Company,  hosts  of  the 
convention  at  Charleston 

The  electric  kitchen  as  a  load  builder 
was  adv(»cated  by  George  E.  W  hitwell. 
Essentially,  this  is  a  creative  idea  to  sell 
an  assembly  instead  of  separate  items. 
It  is  modeled  on  the  bathroom.  The  idea 
has  sales  promoti«>n  and  business-getting 
value  and  should  be  used  in  some  form 
in  all  areas.  H.  (L  Isley  gave  a  splendid 
paper  on  how  dealers  and  utilities  can 
aid  each  other  in  promoting  appliance 
sales.  H.  C.  ebb,  Jr.,  outlined  the  cur¬ 
rent  trends  in  power  sales  and  adv(»cated 
stronger  support  for  the  power  sales  de¬ 
partment.  Samuel  G.  Hibhen  gave  an 
informative  and  illustrated  talk  on  the 
expanding  horizons  of  lighting. 

Committee  reports  were  given  by  the 
several  standing  committees:  E.  W.  Ash¬ 
mead  on  sales.  E.  S.  Fitz  on  engineering 
and  C.  J.  Curry  on  accounting.  Much 
work  is  being  done  hy  each  committee 
of  great  value  to  the  member  companies. 
Good  examples  were  the  pamphlet  on 
distribution  practices  and  the  analysis 
and  suggestions  on  the  pntposed  classi¬ 
fication  of  accounts  of  the  Federal  Power 
Commission. 

A  plea  for  more  planning  of  di-tribu- 
tion  systems  was  presented  hy  L.  S. 
Smith.  This  part  of  the  system  repre¬ 
sents  a  large  part  »»f  the  investment  and 
needs  careful  planning  to  reduce  costs 
and  improve  service. 

Utilities  should  build  rural  lines  and 
should  do  all  they  can  to  aid  the  farm  co¬ 
operatives.  said  Graham  Clayton  in  dis¬ 
cussing  rural  electrificati»»n.  He  urged 
specialized  rural  salesmen  to  help  farm¬ 
ers.  He  suggested  the  operathm  and 
maintenance  of  co-operatives  by  private 
utilities.  A  broad  policy  of  aid,  pro¬ 
motion  and  support  of  rural  electrifica¬ 
tion  is  the  one  to  adopt,  in  his  opinion. 
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U.G.I.  Tax  Bill  Unwieldy  Burden 


This  was  supported  by  that  of  Prof.  C. 
E.  Seitz  of  V.P.I. 

N.  C.  Symonds  gave  a  splendid  talk 
on  selling  the  industry  to  the  public.  L. 
W.  W.  Morrow  showed  data  that  proved 
the  Southeastern  area  was  building  do¬ 
mestic  business  more  rapidly  than  any 
other  section  despite  the  fact  that  the 
rate  was  not  the  lowest  and  the  economic 
and  territorial  conditions  about  the 
worst.  That  this  program  is  good  busi¬ 
ness  was  proved  by  the  fact  that  this 
section  had  the  highest  average  annual 
revenue  per  customer  in  1935. 

Officers  elected  at  the  meeting  were: 
L.  V.  Sutton,  president;  W.  E.  Mitchell, 
G.  C.  Estill  and  J.  A.  Longley,  vice- 
presidents. 

Advanced  Ideas  at 
Cincinnati  Exhibit 

Thirty  thousand  visitors  to  Cincinnati’s 
springtime  Better  Vision  Exhibit,  ar¬ 
ranged  under  the  general  direction  of 
Edward  W.  Hodgetts,  lighting  engineer 
of  the  Union  Gas  &  Electric  Company, 
were  treated  to  an  unusually  effective 
display  of  the  latest  contributions  of 
light  to  sight. 

From  the  time  the  visitor  entered  the 
doors,  surmounted  by  a  searchlight  eye 
pictured  in  last  week’s  News  Issue,  until 
he  paused  at  “Exhibit  No.  11”  for  a 
home  demonstration  appointment  card  he 
was  treated  to  a  series  of  features  dis¬ 
tinguished  by  their  appeal  to  Mr.  Aver¬ 
age  Customer. 

For  example,  at  a  light-intensity  selec¬ 
tor  he  adjusted  by  himself  the  amount 
of  foot-candles  and  received  a  printed 
record  to  take  home  of  the  intensity  he 
selected.  So  many  people  jammed  the 
aisle  at  this  point  that  it  was  necessary 
to  have  an  attendant  to  speed  up  the 
recordings.  A  second  display  of  light 
intensities  consisted,  not  of  drawings 
illuminated  in  standard  display  style, 
but  of  miniature  dioramas,  skillfully 
executed  and  lighted  in  rotation  and  in 
correct  proportionate  values. 

The  importance  of  colored  walls  and 
ceilings  was  shown  by  three-dimension 
exhibits,  lighted  alike,  but  the  lightmeter 
in  the  brown  room  indicated  only  15  foot- 
candles;  that  in  the  ivory  white  room,  55 
foot -candles. 

Botating  disks,  school-book  pages, 
glare  exhibits,  bead  displays,  patterned 
goods  passed  in  review  in  this  well- 
planned  presentation  of  the  lighting  art 
of  today. 

Newspapers  and  electrical  associations, 
oculists  and  optometrists,  contractors  and 
fixture  dealers,  interior  decorators,  paint 
salesmen  and  wall  paper  dealers,  all 
were  enlisted  in  achieving  a  job  with 
such  appeal  that  after  the  company  has 
used  the  exhibit  for  display  in  nearby 


“Some  twenty-eight  per  cent  of  the  net 
income  of  our  subsidiaries  is  now  ab¬ 
sorbed  by  taxes,”  President  John  E. 
Zimmermann  told  stockholders  of  United 
Gas  Improvement  Company  at  the  annual 
meeting  on  Monday.  “They  give  every 
prospect  of  being  greater  in  future 
years,”  he  added.  Tax  bill  of  $11,800,000 
will  be  increased  by  another  million 
dollars  in  1936,  Mr.  Zimmermann  pre¬ 
dicted. 

One  indication  of  the  unfortunate 
effect  of  ever-increasing  taxes  upon 
utility  operations  is  the  report  of  U.G.I.’s 
first  quarter  for  1936.  Operating  revenues 
of  $26,666,133  were  $1,039,320  above  the 
first  quarter  of  1935,  but  net  earnings  of 
$10,955,224  were  $220,107  below  the  first 
quarter  of  1935.  Approximately  $1,250,- 
000  extra  was  thus  absorbed  by  taxes 
and  other  operating  expenses. 

The  tax  burden  distributed  over  917,- 
000  electric  and  408,000  gas  customers 
of  U.G.I.  subsidiaries  amounted  in  1935 


communities  it  will  be  taken  to  Cincin¬ 
nati  schools  which  have  already  re¬ 
quested  it  for  educational  use. 

• 

White  River 
Hearings  Open 

The  Federal  Power  Commission  on 
April  30  held  a  hearing  on  the  license 
applications  of  the  White  River  Power 
Company,  a  subsidiary  of  the  Arkansas 
Power  &  Light  Company,  to  construct 
three  dams  on  the  White  River,  and  of 
the  Current  River  Power  Company,  an 
independent  utility,  to  build  three  dams 
on  the  Current  River,  in  Arkansas  and 
Missouri.  In  each  case  work  would  be 
started  on  at  least  one  dam  within  two 
years  of  the  granting  of  the  license. 

Opposition  to  the  proposals  was 
limited  to  a  written  protest  by  the  White 
and  Black  River  Flood  Control  Associa¬ 
tion  and  to  Representative  John  E.  Miller 
of  Arkansas,  who  stated  that  he  would 
not  oppose  prompt  construction  of  the 
projects,  but  wished  to  be  on  record  as 
opposing  any  long  delay. 

Utility  Adds  to  Plant 

Keystc^ne  Public  Service  Company, 
serving  Franklin,  Titusville,  Oil  City 
and  other  Pennsylvania  communities 
with  electric  power,  has  awarded  con¬ 
tracts  for  construction  of  a  $350,000  ad¬ 
dition  to  its  power  plant  in  Oil  City. 
J.  A.  Redfield,  general  manager,  an¬ 
nounced  that  the  new  building  will  cost 
$45,000  and  equipment  $305,000. 


to  $8.72  per  customer,  or  $1.21  more 
per  customer  than  in  1934,  Mr.  Zimmer¬ 
mann  said. 


Better  Highway 
Lighting  Urged 

Illumination  of  cross-country  highways 
as  a  means  of  reducing  accident  toll  was 
urged  last  week  by  J.  M.  Strike  of  the 
St.  Joseph  Railway,  Light,  Heat  &  Power 
Company,  speaking  before  the  Missouri 
Association  of  Public  Utilties  at  St. 
Louis. 

Calling  attention  to  the  enormous  toll 
of  motor  vehicle  accidents  on  the  coun¬ 
try’s  highways  of  more  than  36,000  deaths 
annually,  Mr.  Strike  said  statistics  of  the 
Auto  Accident  Prevention  Association 
showed  proper  illumination  of  highways 
materially  reduced  the  number  of  acci¬ 
dents.  He  emphasized  the  need  for  an 
engineering  study  of  the  problem,  which 
is  closely  connected  with  the  question  of 
rural  electrification. 

Other  members  of  the  accident  preven¬ 
tion  committee  who  spoke  were  Albert 
A.  Rail,  Kansas  City  Power  &  Light 
Company;  E.  R.  Kropp,  Union  Electric 
Light  &  Power  Company,  St.  Louis,  and 
John  J.  Barada,  Laclede  Gas  Light  Com¬ 
pany,  St.  Louis. 

Walter  D.  Ladd,  manager  of  the  St. 
Joseph  Safety  Council,  told  the  meeting 
Missouri  lagged  behind  many  states  in 
safety  work,  there  being  little  emphasis 
placed  on  it  outside  the  three  largest 
cities. 

“The  wave  of  agitation  for  safety  has 
succeeded  in  impressing  people  with  the 
idea  that  things  are  in  a  terrible  state, 
he  said.  “Unfortunately,  they  are  not 
being  told  what  they  can  do  about  it.” 

Co-operation  by  utilities  and  other  busi¬ 
ness  firms  through  their  employee  and 
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safety  courses,  including  driving,  in  the 
schools  were  possible  means  of  promot¬ 
ing  safety,  he  said. 

Speaking  contest 

An  employees’  speaking  contest  was 
held  in  which  nine  identified  with  six 
utilities,  winners  of  competitions  in  their 
own  companies,  competed.  First  prize 
of  $50  each  went  to  Miss  Dolores  Mil- 
burn  of  the  Union  Electric  Light  & 
Power  Company,  Webster  Groves,  and 
Vail  G.  Herber  of  the  Gas  Service  Com¬ 
pany,  Kansas  City.  Second  prizes  of 
$25  each  were  awarded  to  Miss  Lillian 
Butterfield  of  the  Central  Distributing 
Company,  Kansas  City,  and  Fred  M. 
Sholders,  Kansas  City  Power  &  Light 
Company. 

• 

Milwaukee  Predicts 
Big  Appliance  Sales 

Based  on  a  co-ordinated  program  of 
the  electrical  industry  in  Milwaukee,  of 
which  the  Milwaukee  Electric  Railway 
&  Light  Company  is  the  nucleus,  sales 
of  appliances  in  the  Milwaukee  metro¬ 
politan  area  are  expected  to  show  an  in¬ 
crease  of  40  to  50  per  cent  in  1936  as 
compared  to  1935. 

The  industry  has  set  an  objective  sales 
total  for  the  year  as  follows:  Two  thou¬ 
sand  ranges,  1,200  water  heaters,  10,000 
refrigerators,  12,000  roasters  and  15,000 
better  sight  lamps.  This  total  would 
have  an  aggregate  retail  value  of 
$2,380,000. 

A  survey  by  the  Milwaukee  Electric 
Railway  &  Light  Company  shows  that 
currently  43,000  homes  in  the  Milwaukee 
metropolitan  area  have  electric  refrig¬ 
erators,  while  163,000  are  without  them; 
9,000  have  ranges  and  197,000  have  not; 
1.800  have  water  heaters  and  204,200 
have  not;  8,000  have  ironers  against 
198,000  without  them;  155,000  have 
washers  but  51,000  have  not,  while  127,- 
000  use  cleaners  and  79,000  lack  them. 
The  saturation  point  is  most  nearly 
reached  by  radios,  with  196,000  homes 
having  them  compared  to  10,000  without. 

.\n  added  market  for  electrical  con¬ 
sumption  is  seen  in  the  fact  that  1,200 
new  homes  are  expected  to  be  erected 
this  year  and  5,000  farms  in  the  terri¬ 
tory  now  without  service  will  be  equipped 
(luring  1936.  Residential  use  of  elec¬ 
tricity  amounts  to  only  approximately 
one-sixth  of  the  Milwaukee  Electric 
company's  delivered  energy. 

• 

Chicopee  Contract  Approved 

Chicopee’s  fifteen  year  contract  to 
purchase  electric  energy  from  the  Hol¬ 
yoke  Water  Power  Company  was  ap¬ 
proved  last  week  in  the  Superior  Court 


Prominent  Manufacturer  to 
Attack  Unemployment  Problem 

Edward  N.  Hurley  announces  tested  plans  for  free  instruction  of  50,000 
American  youths  in  rudiments  of  selling  after  approval  of  applicants 
by  dealers  or  public  utility  companies. 


Plans  for  taking  50,000  of  the  coun¬ 
try’s  great  army  of  unemployed  youth 
and  setting  them  on  the  road  to  self- 
respect  and  self-support  are  announced 
by  Edward  N.  Hurley,  Jr.,  Chicago, 
president  of  the  Electric  Household  Util¬ 
ities  Corporation.  Mr.  Hurley  coupled 
his  announcement  with  a  call  to  Amer¬ 
ica’s  manufacturers  to  join  him  in  a 
program  which  he  declared  will  go  far 
toward  alleviating  “the  most  serious 
phase  of  our  great  unemployment  prob¬ 
lem”  by  furnishing  work  to  the  idle 
youth  of  the  country. 

Mr.  Hurley’s  own  part  in  his  proposal 
for  the  rehabilitation  of  young  man¬ 
power  will  be  a  practical  sales  instruc¬ 
tion  course  that  he  will  give  free  to  50,- 
000  young  men.  It  is  designed  to  make 
any  youth  at  least  partly  self-supporting 
almost  from  the  time  of  his  qualifying, 
and  its  effectiveness  in  this  respect  has 
been  revealed  by  exhaustive  field  tests 
throughout  the  country  in  the  past  ninety 
days,  it  is  said. 

“The  shocking  condition  of  having 
4,700,000  youths  not  in  school,  unem¬ 
ployed  and  seeking  work,  as  just  revealed 


by  the  American  Youth  Commission,  de¬ 
mands  the  most  earnest  attention  and 
promptest  possible  action  by  the  manu¬ 
facturing  world,”  said  Mr.  Hurley. 
“These  boys  are  the  heads  of  tomorrow’s 
families.  Their  station  will  largely 
govern  the  country’s  buying  habits  and 
volume  through  the  next  twenty  to  thirty 
years.  If  they  are  not  directed  now  into 
useful  channels  of  productive  activity, 
they  and  their  families  will  be  a  drag 
on  American  society  and  industry 
through  decades.” 

Local  indorsements 

Enrollment  requirements  will  be  kept 
at  the  minimum  as  a  means  of  putting 
the  greatest  possible  number  of  boys  to 
work  in  the  least  possible  time,  Mr.  Hur¬ 
ley  declared.  The  applicant  is  required 
only  to  be  at  least  18  years  old  and  to 
have  the  'character  indorsement  of  his 
minister,  priest  or  school  principal  and 
his  home  public  service  company  or  elec¬ 
trical  appliance  dealer.  If  it  is  not 
practical  for  him  to. obtain  such  indorse¬ 
ments,  he  may  apply  direct  to  Mr.  Hur¬ 
ley. 


at  Springfield,  Mass.,  in  findings,  rulings 
and  order  for  decree  dismissing  a  suit 
brought  by  taxpayers  to  prevent  the 
plan  from  going  ahead  (Electrical 
World,  January  4,  page  100).  Attorney 
John  P.  Kirby,  representing  the  plain¬ 
tiffs,  said  an  appeal  to  the  Supreme 
Judicial  Court  was  likely.  The  present 
contract  with  the  Turners  Falls  Power 
&  Electric  Company  expires  July  31. 

• 

Another  Search  for 
Power  Market 

Creation  by  the  present  Congress  of  a 
federal  power  agency  in  the  Pacific 
Northwest  to  take  over  the  marketing  of 
power  from  the  Bonneville  project,  and 
eventually  also  from  Grand  Coulee,  has 
been  recommended  to  President  Roose¬ 
velt  by  the  National  Resources  Commit¬ 
tee.  The  recommendations  of  the  com¬ 
mittee  are  based  upon  a  recent  report 
of  the  Pacific  Northwest  Regional  Plan¬ 
ning  Commission,  composed  of  the  chair¬ 
men  of  the  state  planning  boards  of 
Idaho,  Montana,  Oregon  and  Washing¬ 
ton,  together  with  the  district  chairman 
of  the  National  Resources  Committee. 


It  is  suggested  that  the  new  agency 
might  well  consist  of  three  members  ap¬ 
pointed  by  and  responsible  to  the  Presi¬ 
dent,  with  authority  over  the  distribution 
of  power  and  the  establishment  of  rates 
to  promote  its  broad  regional  use.  It 
would  be  authorized  to  build  transmis¬ 
sion  lines  and  to  purchase  or  condemn 
land. 

In  addition  to  the  Pacific  Northwest 
Regional  Planning  Commission  report 
and  that  now  submitted  by  the  National 
Resources  Committee,  it  will  be  recalled 
that  only  last  week  the  State  Planning 
Board  of  Oregon  issued  a  report  of  a 
preliminary  investigation  of  the  possible 
uses  of  Bonneville  power.  (Electrical 
World,  May  2,  page  3). 

Just  to  add  to  the  galaxy.  Senators 
McNary  and  Steiwer  in  the  meantime 
introduced  a  bill  providing  “that  for  the 
purpose  of  improving  navigation  on  the 
Columbia  River,  the  dam.  locks,  power 
plant  and  appurtenant  works,  now  under 
construction  at  Bonneville,  Ore.  .  .  . 
shall  be  completed,  maintained  and  oper¬ 
ated  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  chief 
of  engineers.”  An  identical  bill  has  also 
been  introduced  in  the  House  by  Repre¬ 
sentative  Pierce. 
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County  Enters  the 
Buzzard  Roost  Case 

(•reenwtMMi  (]<>unty,  S.  C.,  as8ert»«  that 
Ickes  did  not  initiate  project  and  that 
Duke  Power  Company  questions  have 
already  been  decided  hy  legal  authorities 

Greenwood  County,  South  Carolina, 
wliich  owns  the  P.W.A.-financed  project 
planned  for  Iluzzard  Roost,  has  entered 
tlie  legal  controversy  encircling  the  pro¬ 
posed  $2,852,000  jiroject  hy  filing  a  brief 
with  the  Supreme  Court  asserting  that 
Duke  Power  Company  was  “entirely  mis¬ 
taken  when  it  even  ‘suggests’  that  the 
government  or  the  P.W.A.  in  any  way 
initiated  or  encouraged”  the  undertaking 
of  the  project. 

"The  Public  Works  Administration 
did  not  force  Greenwood  County  to  enter 
competition  with  the  Duke  interests  or 
even  ah**t  them  in  so  doing.”  the  brief 
stated. 

Attorneys  for  the  county  asserted  in 
the  brief  that  the  question  of  the  right 
of  Congress  to  make  appropriations  for- 
the  “general  welfare”  had  been  settled 
hy  the  recent  case  of  the  Hoosac  Mills, 
in  which  the  Supreme  Court  overthrew 
the  A. A. A.  Duke  interests,  it  was  as¬ 
serted,  had  no  standing  to  question  ex- 
pendiliires  of  federal  funds  for  construc- 
li<»n  of  the  project. 

Much  as  (ireenwood  County  may  be 
^disturbed  at  the  possible  loss  of  almost 
$3.0()().()()0  to  he  expended  in  the  project, 
the  Supreme  Court  has  not  yet  stated 
whether  it  will  review  the  Circuit  Court 
opinion  which  diss«»lved  the  Duke  Power 
Company's  injunction  against  the  use  of 
federal  funds  for  building  competitive 
dams. 

.Should  the  court  consent  to  a  review 
of  the  decision,  it  is  believed  arguments 
c«»uld  n«>t  he  heard  until  the  October 
term. 

• 

Saiitee-Cooper 
Data  Requested 

D.  S.  District  Judge  J.  Lyles  Glenn 
granted  a  motion  to  three  power  com¬ 
panies  to  require  the  South  Candina 
Public  Service  Authority  to  clarify  its 
answer  to  their  suit  against  the  Santee- 
(iooper  power  project. 

The  plaintiffs  seeking  an  injunction 
against  the  proposed  $.37,000,000  power 
and  navigation  project  are  the  South 
Candina  Power  Company,  the  Carolina 
Power  &  Light  Company  and  the  Broad 
River  Power  Company.  Arguments  were 
heard  on  the  suit  and  answer,  which  were 
tiled  some  weeks  ago. 

The  plaintiffs  contended  the  defend¬ 
ants  had  spoken  of  “certain”  loan  and 
grant  agreements  and  Judge  Glenn  ruled 
that  the  authority  should  state  how  much 


money  has  already  been  granted  and 
give  its  “honest  belief’  as  to  what  the 
total  might  be. 

The  power  companies  asked  to  be  told 
how  the  project  would  affect  navigability 
of  the  lower  reaches  of  the  Santee-Cooper 
and  Judge  Glenn  ruled  the  authority 
should  be  specific  in  this  answer  also. 

Rural  Program 
for  Mississippi 

Looking  toward  early  inauguration  of 
a  proposed  rural  electrification  program 
in  Mississippi  in  conjunction  with  the 
Tennessee  Valley  Authority,  Governor 

bite  appointed  last  week  a  state  board 
of  directors  of  the  Rural  Electrification 
Authority.  The  hoard,  created  under  an 
act  of  the  recent  Legislature,  will 
administer  a  pntposed  electrification 
program  as  contemplated  in  five  coni- 
|)anion  measures  which  the  Legislature 
also  ai)proved.  It  is  com|K>sed  of  Evon 
Eord  of  Taylorsville.  Jeff  Kent  of  Forest 
and  Ernst  Long  of  Ripley  and  will  hold 
its  first  meeting  soon. 

The  hoard  is  empowered  to  issue 
revenue  bonds,  enter  into  ctuitracts  and 
|»romote  organization  <)f  |)ower  associa¬ 
tions  in  counties  or  rural  communities, 
and  serve  as  an  agency  to  contract  with 
the  T.V.A.  for  power  and  transmission 
lines. 


COMING  MEETINGS 


KefriBPratinK  Mavliinery  AKwopiation — 
Spring  meeting,  Hot  Springs,  V:i.,  May 
14-16.  I).  Norris  Henediot,  president, 

915  Southern  Building,  Washington, 
I).  C. 

Air  t'anditjoning  Maniifaetiirers’  Ah- 
Nociation  —  Annual  meeting  Hot 
Springs,  Va.,  May  16.  P.  A.  MoKit- 
trick,  president,  915  Southern  Build¬ 
ing,  Washington,  D.  C. 

National  Klertrieal  .ManiifartiirerH  .\n- 
Hociation  —  Spring  meeting.  The 
Homestead,  Hot  Sjjrings,  Va.,  May 
17-21.  W.  J.  Donald,  managing  di¬ 
rector,  155  E.  4  4th  Street,  New  York. 

National  Battery  .ManiifaetiirerM  .4nho- 
eiation — Spring  convention,  Statler 
Hotel,  Cleveland,  Ohio.  May  20-21. 
W.  J.  Parker,  7  East  44th  Street,  New 
York,  N.  Y. 

Ktlison  Eleetrle  Institute — Annual  con¬ 
vention,  Municipal  Auditorium,  St. 
Eouis,  Mo.,  June  1-4.  Bernard 
F.  Weadock,  managing  director,  420 
Lexington  Avenue,  New  York,  N.  Y. 

International  Union  of  I’rodueers  and 
DiNtributers  of  Kleetrie  Knergy  — 
Sixth  congress,  Scheveningen,  Holland, 
June  10-20. 

.\nieriean  Institutie  of  Kleetrieal  Engi¬ 
neers —  Summer  convention.  Hunting- 
ton  Hotel,  I’asadena,  Calif.,  June 

22- 26.  H.  H.  Henline,  national  secre¬ 
tary,  33  West  39th  Street,  New  York. 

Society  for  the  Promotion  of  Engineer¬ 
ing  Education — -Annual  meeting.  Uni¬ 
versity  of  Wisconsin,  Madison,  June 

23- 26.  Dr.  F.  1..  Bishop,  University 
of  Pittsburgh,  Pittsburgh,  Pa. 

•Vmerican  Society  for  Testing*  .Materials 
— Annual  meeting,  Chalfonte-Haddon 
Hall,  Atlantic  City,  June  29-July  3. 
R.  E.  Hess,  assistant  secretary,  260 
South  Broad  St.,  Philadelphia,  Pa. 

Thiril  World  I’ower  Conference — Wash¬ 
ington,  D.  C.,  September  7-12.  Joel 
Wolfsohn,  executive  secretary,  Interior 
Building,  Washington,  D.  C. 


Wilson  Dam  Lines 
Bought  by  T.V.A. 

The  transmission  lines  reported  to 
have  been  the  basis  of  the  now-famous 
Wilson  Dam  decision,  holding  that  the 
government  could  utilize  transmission 
lines  to  transmit  power  from  the  dam  to 
the  market,  changed  hands  on  May  1  for 
a  payment  by  T.V.A.  to  Alabama  Power 
Company  said  to  amount  to  about 
$1,150,000. 

The  sale  included  only  high-tension 
lines  and  did  not  include  any  of  the 
utility’s  distributing  systems  in  Tennes¬ 
see  Valley  cities.  Sale  of  these  is  held 
up  by  another  injunction  brought  by  the 
stockholders’  group  and  now  pending  in 
the  federal  courts.  For  the  time  being 
the  T.V.A.  will  sell  power  to  the  Alabama 
Power  Company  on  a  "city  gate”  basis. 

Under  terms  of  the  contract  the 
T.V.A.  will  also  furnish  interchange 
power  until  the  middle  of  next  year, 
when  a  new  arrangement  will  be  made. 

In  commenting  on  the  announcement 
that  the  sale  had  been  closed.  Thorna!- 
W,  Martin,  president  of  Alabama  Power, 
said:  "It  was  agreed  in  the  contract 
that  T.V.A.  would  not  sell  electric 
energy  outside  the  area  in  northwest 
Alabama  therein  described,  and  would 
not  take  or  solicit  the  company's  husiiu'ss 
beyond  that  area  until  after  completion 
of  Norris  Dam.”  Continuing,  he  stated 
that  threats  of  government  competition 
"have  a  seri«ius  effect  on  the  company's 
rates  by  making  it  impossible  for  the 
company  to  refinance  its  bond  and  pre¬ 
ferred  stocks  on  the  present  money 
market.” 

Duke  Power  Loses  Tax  Case 

In  a  decision  handed  down  this  week 
by  the  U.  S.  Supreme  Court  the  Duke 
Power  Company  and  its  subsidiary,  the 
Southern  Public  Utilities  Company,  lost 
its  fight  against  the  1932  South  Candina 
tax  on  electric  power  (Elkctrkal 
World,  May  2,  page  9).  The  court 
declined  to  review  a  ruling  January  6  liy 
the  Fourth  Circuit  C<*urt  of  Appeal-, 
which  upheld  the  act. 


Henry  A.  Morss 

Henry  A.  Morss.  president  and  treas¬ 
urer  of  the  Simplex  W  ire  &  Cable  (Com¬ 
pany.  died  May  6  in  Boston.  Mass.,  after 
a  short  illness.  Mr,  Morss  was  horn  in 
Boston  65  years  ago  and  was  graduated 
from  the  Massachusetts  Institute  of  Tech¬ 
nology  in  1893.  He  spent  his  entire 
business  life  in  the  wire  manufacturing 
field.  Mr.  Morss  was  a  former  treasurer 
of  M.I.T.,  a  member  of  the  executive 
committee  and  a  life  member  of  the  cor¬ 
poration. 
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Output  13.6  per  Cent  Above  Week’s  Record 


1929  1930  1931  1932  1933  1934  d  FMAMJJAS  ONDJFMAMJJASOND 


Surpassing  the  record  for  the  like 
period  in  any  earlier  year  hy  13.6  per 
cent,  the  output  of  central  stations  for 
electric  light  and  power  during  the 
week  ended  May  2  reached  1,928.803,000 
kw.-hr.,  according  to  the  Edison  Electric 
Institute.  A  year  ago  the  «)utput  matched 
that  of  1930.  which  up  to  that  time  had 
stood  as  the  maximum  for  the  beginning 
of  May. 

The  present  excess  over  the  period 
of  1929-1930  is  the  greatest  thus  far 
attained  and  with  «tne  exception  the  in¬ 
crease  over  the  preceding  year  is  the 


largest  recorded  since  last  November. 

Last  week’s  decline  compared  with  the 
preceding  week  was  insignificant;  the 
output  was  slightly  larger  than  the  aver¬ 
age  for  April  and  considerably  above 

Per  Cent  Change  from  Previous  Year 


-Week  ended - - - . 


Region 

May  2 

.\pr.  25 

.\pr.  18 

New  England . 

+  9.7 

+  10.6 

+  13.9 

Middle  Atlantic. . . 

+  9.7 

+  15.5 

+  10.0 

Central  Industrial. 

+  14.4 

+  17.4 

+  12.3 

West  Central . 

-f  14.3 

+  13.9 

+  11.5 

Southern  States.  . . 

-t- 15.0 

+  13.5 

+  11.7 

Rocky  Mountain.  . 

-t-22.  I 

+  25.9 

+  15.8 

Pacific  Coast . 

-f  17.6 

+  16.9 

+  16.5 

United  States. . . 

-1-13.6 

+  15.5 

+  12.5 

the  average  for  March.  A  rising  trend 
at  this  season  is  abnormal. 

Progress  is  being  maintained  in  all 
parts  of  the  country.  In  the  Central  in¬ 
dustrial  area  the  large  percentages  over 
the  preceding  year,  noted  last  fall,  are 
being  approached. 


^  eekly  Output,  Millions  of  Kw.-Hr. 

I036  1935  1934 

May  2...  1,929  May  4.  ..  1,698  Mav  5.  .  .  1,633 
Apr.  25  .  .  1,933  Apr.  27.  .  .  1.673  Apr.  28,  . .  1,669 
Apr.  18...  1,915  Apr.  20  ..  1,702  Apr.  21 ...  1,673 
Apr.  11...  1, 934  Apr.  13...  1,725  Apr.  14...  1,642 
Apr.  4  ..1,916  .\pr.  6...  1,700  Apr.  7...  1,617 
Mar.  28. ..  1.867  Mar.  30  ..  1,713  Mar.  31 ...  1,666 
Mar.  21.  .  .  1,862  Mar.  23.  ..  1,725  Mar.  24. ..  1.658 


March  Output  High 
Despite  Floods 

An  increase  of  11  per  cent  compared 
with  the  like  month  of  1935  is  indicated 
hy  tlie  output  of  public  utility  plants  in 
March  of  8.915.579.000  kw.-hr.  reported 
hy  the  IL  S.  Geological  Survey.  The 
average  rlaily  production  was  3.0  per 
cent  less  than  in  February,  the  change 
being  slightly  smaller  than  the  normal 
decrease  of  3.5  per  cent  from  February 
•'»  March.  Production  from  water 
power.  3.772.776.000  kw.-hr.,  was  42  per 
cent  of  the  total. 

As  can  be  seen  from  the  accompany¬ 
ing  table,  operations  continue  to  l>e  on 
3  materially  higher  level  than  a  year 
the  average  gain  for  the  latest  six- 
nionth  period  being  13  per  cent,  with 


new  records  established  for  the  respec¬ 
tive  months.  The  decrease  in  average 
daily  production  from  298.000,000  kw.-hr. 
in  January  and  295,000,000  in  February 
— with  monthly  totals  of  9.257,000.000 
kw.-hr.  and  8.602.000.000  kw.-hr.,  re¬ 
spectively — to  288.000.000  kw.-hr.  in 
March  shows  the  usual  seasonal  effects 
of  longer  daylight  and  higher  tempera¬ 
tures,  with  flood  conditions  added  in 
some  regions,  notably  New  England. 


Gains  Over  Previous  Year,  per  Cent 


Nov. 

'De<‘. 

J;in. 

Feb. 

Mar. 

United  States. 

4-14 

+  13 

+  11 

-4-15 

+  11 

New  Ensrland .  .  . 

10 

t> 

4  a 

4  !t 

—  1 

Middle  Atlantic.. 

+  10 

1  11 

4-  S 

4- 15 

+ 10 

E.  No.  Central. 

4-18 

4-  IS 

+  13 

+  14 

4-1  a 

W.  No.  Central.. 

-t-in 

4-  4 

— 

4-  »5 

+  .5 

South  Atlantic.. 

-Hga 

+  1« 

+  ‘20 

-f- 

4-  IS 

E.  So.  Central.. 

4-  1 

4- 10 

+  !) 

+  s> 

+  !• 

W.  So.  Central.. 

4-1-1 

4-14 

+  10 

4  Its 

4-  la 

Mountain  . 

4-15 

4-  14 

+  1U 

+  17 

+  1!* 

Pacific  . 

+  14 

+  14 

+  14 

--IS 

4-1-2 

Stock  Issue  Approved 

.Approval  has  been  given  by  the  Fed¬ 
eral  Power  Commission  to  the  applica¬ 
tion  of  the  Montana-Dakota  Utilities 
Company  for  the  issuance  of  stock.  The 
company  proposes  t<)  issue  17,739  shares 
of  6  per  cent  .series  preferred  stock  in 
exchange  for  a  like  number  of  7  per 
cent  stock  now  outstanding,  and  to  issue 
also  59.592  shares  of  5  per  cent  series 
preferred  stock,  46,704  of  which  are  to 
be  issued  in  exchange  for  a  like  num¬ 
ber  of  6  per  cent  series  preferred  stock 
now  outstanding.  The  remaining  12.888 
shares  are  to  be  issued  to  the  preferred- 
stock  holders  in  the  par  amount  equal  to 
20  per  cent  of  their  present  holdings  for 
the  purp»)se  of  funding  cumulative 
preferential  dividends  in  arrears  on  such 
outstanding  preferred  stock  from  Janu¬ 
ary  1,  1932. 
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Utility  Stocks  Advance  Slightly 


1930  1931  1932  1933  1934  1935  Jan.  Feb.  Mar  Apr  May  June  July 


Lil^ht  and  power  slocks  moved  within  a  narrow  range  this  week.  Slight 
gains  were  sufficient  to  carry  the  “Electrical  World”  index  to  34.8,  compared 

with  34.6  last  week. 


New  Ruling  Issued 
on  S.E.C.  Exemptions 

The  Securities  and  Exchange  Com¬ 
mission  has  published  a  new  rule  with 
respect  to  acquisitions  of  public  utility 
securities  by  others  than  members  of 
non-exempt  holding  company  systems. 

The  rule  provides  certain  exemptions 
from  Section  9(a)  (2)  of  the  Holding 
Company  Act,  which  requires  approval 
by  the  commission  of  acquisitions  of 
public  utility  securities  by  persons  who, 
either  before  or  as  a  result  of  the  trans¬ 
action,  own  5  per  cent  or  more  of  the 
voting  securities  of  the  company  whose 
securities  are  acquired  and  5  per  cent 
or  more  of  the  voting  securities  of  any 
other  public  utility  holding  company. 

The  new  rule  exempts  from  commis¬ 
sion  approval:  (1)  Acquisitions  where 
both  the  acquiring  company  and  the 
issuer  of  the  security  acquired  (and  the 
subsidiaries  of  each)  are  organized 
within  the  same  state,  and  where  speci¬ 
fied  proportions  of  the  assets  and  busi¬ 
ness  of  each  are  within  that  state;  (2) 
acquisitions  by  persons  who,  as  a  result 
of  the  acquisitions,  will  not  own,  con¬ 
trol  or  hold  10  per  cent  or  more  of  the 
security  acquired  and  either  will  not  be 
holding  companies  or  will  be  intrastate 
holding  companies  or  holding  companies 
otherwise  exempted  from  registration, 
and  (3)  acquisitions  of  securities  of 
foreign  companies  by  persons  who  are 
not  affiliates  of  any  American  public 
utility  company. 

Acquisitions  exempted  under  this  rule, 
except  as  to  securities  of  foreign  com¬ 
panies,  are  to  he  reported  to  the  com¬ 
mission  within  30  days. 

It  is  expressly  provided  that  this  rule 
shall  not  l>e  construed  as  granting  an 


exemption  to  unregistered  holding  com¬ 
panies  unless  they  are  otherwise  exempt 
from  the  requirement  of  registration. 

• 

Tax  Probe  Fund 
Voted  in  New  York 

By  a  vote  of  58  to  5  the  New  York 
City  Board  of  Aldermen  authorized  last 
week  the  issuance  of  $203,000  of  cor¬ 
porate  stock  as  requested  by  the  Board 
of  Taxes  and  Assessments  to  cover  the 
expense  of  investigating  the  public 
utility  companies’  properties.  The  in¬ 
quiry  has  reference  to  the  ability  of  the 
companies  to  pay  the  3  per  cent  utility 
tax  that  the  city  has  imposed  and  seeks 
to  draw  a  larger  sum  from  the  com¬ 
panies  by  endeavoring  to  show  that  their 
properties  have  been  previously  under¬ 
valued. 

Tax  Rate  at  New  High 

Wisconsin’s  tax  assessments  on  utilities 
for  1935  are  at  the  highest  rate  ever  re¬ 
corded,  $22  per  $1,000  of  assessed  valu¬ 
ation,  and  will  yield  $7,337,050  on  a 
valuation  of  $331,304,650,  according  to 
the  state  Tax  Commission.  Milwaukee 
Electric  Railway  &  Light’s  $2,768,241 
bill  is  the  largest. 

Merger  in  Vermont 

Application  has  been  filed  with  the 
Federal  Power  Commission  for  approval 
of  the  merger  of  the  Stamford  Light, 
Heat  &  Power  Company  with  the  Green 
Mountain  Power  Corporation.  Both  of 
these  companies  are  now  controlled  by 
the  New  England  Power  Association. 
The  companies  state  in  their  petition 
that  approval  of  the  merger  will  result 
in  all  retail  electric  companies  now  con¬ 


trolled  by  New  England  Power  Asso¬ 
ciation  in  Vermont  being  owned  by  one 
corporation,  resulting  in  the  elimination 
of  one  corporate  organization  and  sim¬ 
plification  and  economy  of  operation. 

• 

Beauharnois  Bondholders 
Name  Protective  Committee 

Holders  of  Beauharnois  Light,  Heat 
&  Power  Company  first  mortgage  bonds, 
series  A,  5^  per  cent,  due  in  1973,  at  a 
special  meeting  held  in  Montreal  re¬ 
cently  elected  a  bondholders’  protective 
committee  of  five  members  to  investi¬ 
gate  and  take  such  action  as  deemed 
necessary  in  the  situation  created  as  a 
result  of  the  cancellation  of  the  com¬ 
pany’s  power  contract  with  Ontario 
Hydro-Electric  Power  Commission. 

• 

Western  Power  Plan  Approved 

At  a  special  meeting  held  last  week 
Western  Power  Corporation  stockholders 
voted  to  increase  the  capitalization  of 
the  company  by  issuance  of  98,600  addi¬ 
tional  shares  of  common  stock.  This 
was  the  first  step  in  the  plan  for  liquida¬ 
tion  of  the  company  (Electrical 
World,  April  25,  page  60). 

Utility  Merger  Approved 

Consolidation  of  the  Union  Gas  & 
Electric  Company  and  the  Cincinnati 
Gas  &  Electric  Company  has  been  ap¬ 
proved  by  the  Ohio  Public  Utilities 
Commission. 

• 

Square  D  Quarterly  Net 
Totals  $122,232 

For  the  quarter  ended  March  31  net 
profit  of  the  Square  D  Company,  after 
federal  taxes  and  other  charges,  totaled 
$122,232,  equal  to  25  cents  each  on 
220,650  shares  of  class  B  common  stock 
now  outstanding,  after  deducting  the 
regular  quarterly  dividend  of  55  cents  a 
share  on  123,170  shares  of  class  A  pre¬ 
ferred  stock.  There  was  a  $132,135  profit 
in  the  first  quarter  of  1935.  For  twelve 
months  ended  March  31,  1936,  net  profit 
was  $716,581,  or  $2.02  a  share,  on  out¬ 
standing  class  B  common  stock,  after 
deducting  the  full  annual  dividend  of 
$2.20  a  share  on  the  class  A  preferred 
stock.  The  company’s  only  subsidiary, 
the  Square  D  Company  of  Texas,  will  be 
operated  as  a  branch  of  the  company 
instead  of  as  an  independent  company. 

• 

Line  Material  Net  Up 

For  the  year  1935  Line  Material  Com¬ 
pany  and  subsidiaries  report  net  profi* 
of  $194,625  after  charges,  compared  vitl> 
net  profit  of  $99,791  for  1934. 
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G.E.  to  Feature 
Farm  Serviee 

A  new  campaign  designed  to  demon¬ 
strate  the  advantages  of  electricity  for 
farm  use  is  about  to  be  launched  by  the 
General  Electric  Company  of  Nela  Park, 
Cleveland.  Along  with  widespread  adver¬ 
tising  and  merchandising  efforts,  G.  E. 
distributors  everywhere  will  feature 
throughout  the  summer  the  latest  de¬ 
velopments  created  by  General  Electric 
to  aid  the  farmer  electrically. 

In  connection  with  this  move,  the  first 
book  of  its  kind  on  modern  electrical 
refrigeration  for  farm  use  has  just  been 
printed.  It  is  available  through  the  Gen¬ 
eral  Electric  Company  without  cost. 

The  whole  technical  field  of  farm  re¬ 
frigeration  is  made  easy  for  the  layman 
to  understand  in  simple,  concise 


language.  Any  one  operating  a  truck, 
fruit,  dairy  or  poultry  farm  or  butchering 
meat  for  sale  or  home  use  will  find  a 
complete  array  of  information  on  his 
own  particular  problems. 

In  addition  to  the  many  other  interest¬ 
ing  details  brought  out  in  the  new  book, 
there  is  an  offer  of  a  free  survey  service, 
conducted  by  trained  General  Electric 
engineers,  which  enables  any  farmer  to 
find  out  quickly  and  easily  just  what  it 
would  cost  to  put  modern  electrical  re¬ 
frigeration  on  his  farm. 

• 

Link'Belt  Appoints 
New  Distributor 

Link-Belt  Company,  Chicago,  an¬ 
nounces  the  appointment  of  Industrial 
Supplies,  Inc.,  Memphis,  Tenn.,  as 
authorized  stock-carrying  distributors  of 


NEWEST  MARKET  FOR  ELECTRICAL  EQUIPMENT 


s 

i 

Link-Belt  elevating,  conveying  and  power 
transmitting  chains  and  machinery,  Cald-  : 

well  screw  conveyors  and  fittings,  anti-  | 

friction  bearing  units  and  complete  | 

silent  and  roller  chain  drives.  Ample  j 

stocks  are  to  be  carried  in  Memphis  to 
serve  the  trade  with  dispatch.  j 

•  I 

Interior  Wiring 
Booklet  Progresses 

Seventy  per  cent  of  the  new  material 
prepared  for  the  handbook  on  Interior 
Wiring  Design  is  approaching  final  form, 
according  to  E.  A.  Brand,  chairman  of 
the  Joint  Industry  Committee  on  Hand¬ 
book  of  Interior  Wiring  Design. 

Some  sections  of  the  book  have  already 
l>een  reviewed  by  the  subcommittee  in 
detail.  It  is  planned  to  have  a  two-day 
session  of  the  technical  group  the  first 
weeks  in  May,  at  which  time  a  detailed 
review  of  the  majority  of  the  remaining 
material  can  be  accomplished.  It  is 
further  hoped  that  the  completed  docu¬ 
ment  can  be  available  for  review  and 
approval  by  the  committee  as  a  whole  in 
June,  and  that  approval  of  the  various 
national  associations  which  are  involved 
will  then  be  secured  during  the  sum¬ 
mer.  If  this  schedule  can  be  adhered 
to  the  completed  handbook  should  be 
available  next  fall. 


Here  are  six  Diesel-electric  switching  locomotives  in 
course  of  assembly  in  the  erection  shop  of  the  Electro- 
Motive  Corporation  at  LaGrange,  Ill.,  with  a  streamliner 
and  another  not  so  streamlined  thrown  in  for  good 
measure.  This  scene  illustrates  a  market  for  electrical 
rotating  and  control  equipment  that  is  bound  to  attain 
very  large  proportions  within  the  next  few  years.  This 
promise  gains  weight  from  the  close-up  view  in  which 
a  part  of  the  control  installation  appears  at  the  right. 
According  to  H.  L.  Hamilton,  president,  the  corporation 
started  its  first  production  this  spring  with  $3,500,000 
worth  of  orders  on  the  books. 


New  Weslinjshouse  Unit 
Now  in  Operation 

The  new  air-conditioning  manufactur¬ 
ing  division  of  the  East  Springfield 
works  of  the  Westinghouse  Electric  & 
Manufacturing  Company  has  been  put  in 
operation  on  a  small  scale  for  the  manu¬ 
facture  of  the  larger  type  of  equipment 
utilizing  two,  four  and  six-cylinder 
motors,  with  the  cooling  plant  in  the 
basement  or  some  other  remote  place. 
Production  of  the  self-contained  units  for 
independent  room-cooling  will  be  started 
later. 
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Orders  26  per  Cent 
Above  1935  Value 

Orders  for  electrical  goods  during  the 
first  quarter  of  1936  were  the  largest  in 
aggregate  value  for  any  like  period  since 
the  middle  of  1931,  according  to  statis¬ 
tics  announced  by  the  Bureau  of  the 
Census.  As  reported  by  78  manufac¬ 
turers,  ho«)kings  totaled  $153,452,432, 
compared  with  $121,814,226  a  year  ago 
and  $139,012,116  in  the  fourth  quarter 
of  1935.  The  amount  was  2.65  times  as 
great  as  in  the  first  quarter  of  1933  and 
it  surpassed  the  figure  for  the  cor- 
respctnding  jK'riod  of  1931  by  5  per  cent. 


motor  control  equipment,  to  move  to 
larger  quarters  in  the  Underwood  Build¬ 
ing  at  30  Vesey  Street.  For  years  the 
Allen-Bradley  New  York  office  had  been 
located  at  50  Church  Street.  In  its  new 
and  more  spacious  quarters  Allen-Brad¬ 
ley  will  be  able  to  carry  a  complete  con¬ 
signment  stock  of  motor-control  equip¬ 
ment,  thus  assuring  customers  in  the 
New  York  area  even  more  rapid  service. 


Leonard  Shipments  Spurt 

Shipments  of  Leonard  electric  refrig¬ 
erators  in  March  rose  153  per  cent  to 
18,113  units,  compared  with  7,166  in  the 
like  1935  month,  according  to  R.  I. 
Petrie,  sales  manager.  For  the  six  months 
ended  March  31  the  total  was  33,952, 
against  20,149  a  year  earlier,  Mr.  Petrie 
stated. 


Field  Reports  on  Business 

Field  reports  to  Electrical  World  on  business  conditions  indicate  that 
there  has  been  some  moderate  recession,  but  that  nothing  has  occurred 
which  would  presage  more  than  a  normal  summer  decline.  Production 
of  steel  ingots,  electric  energy  and  automobiles  is  lower,  though  hardly 
perceptibly.  Foreign  fears  and  W  ashington  activities  complicate  the 
picture,  but  sentiment  remains  favorable. 
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CHICAGO 

General  business  activity  last  week  dis¬ 
played  further  evidence  of  the  strong  funda¬ 
mental  character  of  the  spring  rise  hy  ex¬ 
tending  that  advance  while  a  recession  was 
expected.  The  advantage  gained  was  slight, 
hut  was  acctimplished  in  the  face  of  seasonal 
recessions  in  many  lines  and  established  cur¬ 
rent  activity  at  a  point  considerably  ahead 
of  1935, 

Orders  for  electrical  equipment  continue 


NEW  YORK 

The  first  week  of  May  has  been  marked 
hy  slight  recessions  in  industry  and  talk  of 
tlie  customary  summer  let-down.  Decided 
optimism  marks  most  predictions  for  the 
second  half  of  the  year,  however,  and  there 
is  little  disposition  to  feel  that  the  hot 
months  will  see  any  more  than  a  mild  re¬ 
action  (jittery  stock  prices  notwithstanding). 

The  steel  and  electric  energy  output 
figures  are  typical  of  the  present  trend.  Ingot 


Quarterly  hookings,  78  manufacturers 

but  was  exceeded  in  the  second  quarter 
of  that  year.  The  totals  include  data 
for  electric  motors,  storage  batteries, 
domestic  appliances,  industrial  equip¬ 
ment,  and  other  electrical  apparatus  and 
supplies.  They  are  presented  as  being 
sitfficiently  representative  to  indicate  the 
treiul  but  not  as  a  complete  statement 
of  the  industry. 

• 

Factory  Payroll  Jumps 

Brisk  business  for  Kelvinator  is  re¬ 
flected  in  the  announcement  that  March 
factory  payrolls  were  74.3  per  cent  above 
the  same  month  last  year. 


Liirfxcr  New  York  Quarters 
For  Alleu-Bratlley 

Substantial  business  increases  during 
the  past  year  have  made  it  necessary  for 
the  New  York  office  of  the  Allen-Bradley 
(j>mpany.  Milwaukee,  manufacturer  of 


New  York  Metal  Prices 


Apr.  29.  1936 

May  6.  1936 

Centa  per 

Centa  per 

Pound 

Pound 

Copper  electrolytic . 

Leea.  Am.  S.  &  R.  price. 

9. 50* 
4.60 

9.50* 

4.60 

Antimony . 

12.625 

12.75 

Niekel  ingot . 

35.00 

35.00 

2inc  apot . 

5.275 

5.275 

Tin  8tnita . 

46.625 

46.875 

Aluminum,  99  per  cent . . 

19—21 

l»— 21 

*D«liTared  Connecticut  Valley 


to  rise  in  ail  lines.  The  demand  for  motors 
and  contnd  apparatus  is  steady.  A  manu¬ 
facturer  of  metering  devices  reports  the  best 
quarter  in  five  years.  Another  reports  a  nice 
order  for  transformers  and  voltage  regulators. 
Proposals  are  being  received  on  a  job  in¬ 
volving  20,(X)0  lb.  of  weatherproof  line  wire. 
A  substantial  increase  has  been  noted  in  air- 
conditioning  activity  as  the  season  advances. 

.Statistics  from  Chicago  electrical  whole¬ 
salers  show  an  increase  in  sales  of  25  per 
cent  over  the  previous  month  and  28  per  cent 
ahead  of  the  same  month  last  year.  A  gain 
of  24  per  cent  was  registered  for  the  first 
quarter  over  the  same  period  a  year  ago. 

Residential  construction  continues  forward 
at  an  encouraging  pace  as  new  projects  are 
announced  each  week.  Evidence  of  increas¬ 
ing  interest  in  building  is  shown  hy  the  large 
attendance  at  several  model  homes  now  open. 

NEW  ENGLAND 

Less  interest  in  heavy  electrical  equipment 
and  somewhat  spotty  buying  of  small  mo¬ 
tors  was  reported  in  tk.’s  district  during  the 
past  week.  While  sales  of  power  apparatus 
were  confined  to  small  motors  in  single  lots 
for  the  most  part,  inquiries  continue  to  main¬ 
tain  a  steady  trend;  one  manufacturer 
records  a  sale  of  a  small  group  of  motors 
to  a  textile  company;  fractional-horsepower 
motor  sales  have  fallen  off,  according  to  one 
manufacturer;  an  encouraging  activity  among 
machine  tool  and  grinding  machine  manu¬ 
facturers  which  has  accounted  for  a  number 
of  motor  and  control  apparatus  orders  re¬ 
cently  is  noted. 

Line  materials  are  moving  regularly  and 
in  steady  volume;  recently  pole  and  crossarm 
orders  were  quite  active  for  replacements 
resulting  from  flood  ravages.  Wiring  devices 
for  residences  are  selling  well  due  to  unusual 
activity  in  the  building  of  homes  in  the 
Greater  Boston  area.  Street-lighting  equip¬ 
ment  orders  recently  reported  include  40 
special  units  for  the  new  Fore  River  bridge; 
floodlighting  projects  include  the  border 
lights  and  field  floodlighting  for  the  Boston 
Airport  and  Suffolk  Downs  racetrack.  Show 
window  lighting  has  become  more  active. 


production  has  edged  off  from  the  spring 
peak  in  the  first  decline  since  the  March 
floods,  but  the  trade’s  reviews  feel  that  no 
precipitate  decline  is  in  the  cards.  Power 
production  has  also  dipped  a  trifle  and  the 
rate  of  gain  over  a  year  ago  has  been  pared 
to  a  little  over  13  per  cent.  The  narrowness 
of  these  declines  is  strength  in  itself. 

The  foreign  situation  is  disturbing,  the 
Washington  news  provides  no  great  assur¬ 
ance.  These,  however,  are  about  the  only 
real  disturbing  elements. 


PACIFIC  COAST 


Business  from  power  companies  is  out¬ 
standing,  chiefly  comprising  bare  and 
weatherproof  copper  wire,  conduit,  pole  line 
hardware,  but  also  covering  smaller  quanti¬ 
ties  of  wiring  staples.  Rural  electrification 
and  mining  requirements,  especially  re¬ 
opened  areas,  are  largely  accountable  in 
I'tah  for  this  demand,  but  general  run  of 
orders  for  maintenance  elsewhere  is  the 
answer  without  any  extraordinary  conditions. 

Pacific  Gas  &  Electric  Company  reports 
January  to  March,  1936,  appliance  sales 
under  F.H.A.  plan  to  have  totaled  $3.18.5.201. 
with  each  month  running  50  per  cent  above 
its  predecessor.  Refrigerator  sales  are 
nearly  doubling  those  of  last  year.  Idectrif 
ranges,  too,  are  in  heavy  demand,  especially 
in  Glendale,  Salt  Lake  City  and  East  Bay 
sections. 

A  bumper  crop  year,  such  as  now  seems 
assured,  will  reap  the  fruits  of  many  educa¬ 
tional  years  covering  farm,  vineyard  and 
orchard  electrical  devices.  Railroad  business 
is  excellent,  an  instance  being  the  steady 
employment  of  6(X)  men  in  the  .Sacramento 
shops  for  the  relighting,  air-conditioning  and 
radio  equipment  of  club  and  dining  cars. 

Building  construction  volume  in  Sa” 
Francisco  is  nearly  60  per  cent  over  last  year 
for  firsst  four  months;  in  Los  Angeles  about 
45  per  cent.  Electrical  business  for  same 
period  is  .50  per  cent  better  this  year  m 
southern  California  and  the  Northwest.  23 
per  cent  better  in  northern  and  central 
California  and  40  per  cent  better  in  I  tah. 


i 
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Concerted  effort 

IS  PUTTING  THESE  OVER 


ok 


HERE’S  ANOTHER  LOAD 
CURVE  .  .  AND  IT  NEEDS 
YOUR  ATTENTION 


dollars,  of  hundreds  of  electric  appliances. 

We  urge  more  consideration  of  the  importance  of  the  trans* 
portation  power  load  —  lost  whenever  electric  drive  is  aban< 

_ _  doned.  We  invite  you  to  get  better  acquainted 

with  the  modern  trackless  electric  coach  — 
which  can  help  you  preserve  this  load.  And 
we  suggest  that  you  work  with  transit  operators 
— one  of  your  best  power  customers — on  be- 
— electric  transportation.  We  are  co-oper- 
ating  and  have  had  a  large  part  in  making  the 
electric  coach  a  success.  General  Electric 
Company,  Schenectady,  New  York. 


b)ECAUSE 


an  annual  load  of  2  billion  kw-hr  is  at  stake.  It 
^  has  been  slipping  away — into  the  gasoline-bus  held.  It 
un  be  saved  —  by  the  installation  of  modern  electric  transit 

equipment.  .  v:  - 

\  \  ' 

llie  trackless  electric  coach  —  there  are  hun- 

iJfeds  r>ow  in  service  in  30  cities  —  is  the  best  \\ 

*nswer  to  the  public-transit  problem  in  many  \\ 

•'tuitions.  It  affords  transportation  imirieasur- 

•^>ly  more  attractive  than  do  most  public 

''*liicles  now  in  use.  It  preserves  present  in-  | 

***nent  in  transit  facilities.  From  the  stand- 
point  of  power  load,  even  the  smallest  track- 
^•trolley  line  is  the  equivalent,  in  revenue  Uj  '  ■  Ij 


Field  OPERAiiNe  Practices 


Nwo  ide  and  practice*  in  the  operation  of  toM-detigned^ 
{:on*trucied  and  maintained  plant*  and  *y*tem9 


of  the  mixture  is  approximately  the  Equipment  on  these  trucks  is  tapped 
same  as  the  sidewalk.  in  on  the  portion  of  the  11-kv.  line 

When  a  new  sidewalk  service  box  is  still  supplying  25-cycle  power  and  the 
being  built  a  light  angle  iron  frame  is  energy  converted  to  60  cycles  for  use 

installed  to  support  the  concrete  cover,  on  the  portion  of  the  line  already 

This  frame  is  much  cheaper  than  the  changed  over. 

standard  cast-iron  frame  used  for  Meanwhile,  a  60-cycle  bus  had  been 
street  boxes  and  manholes,  yet  it  is  set  up  at  a  temporary  station  to  serve 
sufficiently  strong  to  give  proper  sup-  feeders  already  changed  over  to  60 
port  to  the  sidewalk  cover.  The  dimen-  cycles, 
sions  of  the  cover  are  such  that  it  will 
fit  either  the  standard  cast-iron  frame 
or  the  light  angle  frame.  It  is,  there¬ 
fore,  possible  to  remove  cast-steel 
covers  from  existing  sidewalk  service 
boxes  for  service  in  the  street  while 
concrete  covers  are  placed  on  the  side¬ 
walk  boxes. 


Service  Box  Cover  of 
Reinforced  Concrete 


By  J.  M.  COMLY 

Assistant  Engineer 
Brooklyn  Edison  Company 

Advantages  claimed  for  a  new  rein¬ 
forced  concrete  cover  which  has  been 
developed  for  sidewalk  service  boxes 
by  the  Brooklyn  Edison  Company  are: 


Reduces  Expenses 
40  per  Cent 


Frequency  Changing 
From  Mobile  Unit 


gy  U  Q  STEWART  “  saving  U1  a  ycai. 

Niagara,  Lockport  &  Ontario  Power  the  earlier  date  the  company  used  900 

Company,  Buffalo,  N.  Y.  trucks. 

A  problem  encountered  in  changing  Part  of  the  saving  has  been  effected 
over  to  60  cycles  customers  served  at  by  discontinuing  the  assignment  of  in- 

25  cycles  from  long  radial  11-kv.  dividual  cars  except  to  a  very  few. 

feeders  supplied  only  from  one  end  Cars  are  now  assigned  on  a  taxicab 

was  solved  by  the  Niagara,  Lockport  basis  so  as  to  make  maximum  use  of 

&  Ontario  Power  Company  through  the  investment,  minimize  taxes  and 

use  of  a  portable  frequency  changer  licenses.  Street  cars  and  trains  are 

station.  Two  large  trucks,  shown  in  being  used  more, 

the  accompanying  illustration,  house  Whereas  a  few  years  ago  many  pas- 
the  portable  equipment.  One  truck  senger  cars,  costing  from  $1,200  to 

contains  a  120-kva.,  25  to  62.5-cycle  $1,700,  were  used,  these  have  now 

frequency  changer  of  low  voltage.  The  been  eliminated  and  cars  of  the  Ford 

second  truck  carries  two  transformer  and  Chevrolet  class  are  furnished  to 

banks,  one  for  stepping  down  from  all  except  members  of  the  executive 

11  kv.,  25  cycles  and  the  other  for  staff,  managers  and  department  heads, 

stepping  up  to  11  kv.,  62  ^  cycles.  Whereas  5-ton  trucks  were  formerly 


Concrete  cover  strong  and  good 
in  appearance 

Above — In  place.  Below — Inverted. 
Tests  made  on  this  cover  while  supported 
as  in  a  service  box  frame  showed  that  fail¬ 
ure  occurred  when  6,000  lb.  load  was  ap¬ 
plied  to  an  area  4x17  In.  In  the  center  of  the 
cover.  New  York  City  requires  sidewalks 
to  be  designed  for  a  uniform  load  of  300  lb. 
per  square  foot.  As  the  area  of  the  con¬ 
crete  cover  is  a  little  less  than  5i  sq.ft,  the 
6000-lb.  test  indicates  a  good  factor  of 
safety. 


1.  The  cost  is  considerably  less  than  that 
of  the  cast-steel  cover  used  for  street  service 
boxes  and  somewhat  less  than  that  of  a  light 
cast-iron  cover  used  for  sidewalk  boxes. 

2.  It  blends  more  nearly  with  the  sidewalk 
in  which  it  is  set  than  do  the  metal  covers. 

3.  It  weighs  less  than  either  the  cast-steel 
or  cast-iron  covers. 


It  is  made  with  an  angle  frame  to 
which  is  secured  an  expanded  metal 
reinforcement  and  pry  hook  and  hole 
castings.  The  concrete  is  poured  into 
the  frame  so  that  it  surrounds  and 
covers  the  reinforcement  and  castings. 
I.,amp  black  is  mixed  with  the  con¬ 
crete  in  such  proportions  that  the  color 


Frequency-changing  station  mounted  on  trucks  facilitates  change-over 
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.  and  look  at 
these  contacts.  ^6 
Real,  honesMo-goodness  ] 

p  SILVER  BARS.”  A 


Complete  lines  of  G-E  air  cir¬ 
cuit  breakers  are  available  for 
all  services,  both  a-c  and  d-c 


reoiectloH 


2.  Minimum  oHenfion — because  solid,  silver  contacts 
quire  less  cleaning  and  less  frequent  replacements. 


THE  main  contacts  of  G-E  air  circuit  breakers  are 
*  silver.  And  they’re  solid,  welded  to  solid  copper. 
Long-wearing  contacts  that  will  stand  up  under  repeated 
operation. 

In  service,  these  contacts  give  G-E  breakers  three  oper- 
oting  advantages  that  users  value; 

k  Superior  performance — because  silver  eliminates  troubles 
to  high-resistance  oxidation  and  consequent  overheating. 


3.  Longer  life — because  of  the  permanence  of  solid  construc¬ 
tion. 


Get  these  advantages  of  solid,  silver-to-silver  contacts, 
Specify  G-E  breakers.  General  Electric,  Schenectady 
New  York. 


GENERAL  m  ELECTRIC 


i  used  extensively  for  construction 

work,  they  are  not  needed  so  much 
any  more.  To  supplant  them,  in  many 
I  cases  it  has  been  found  possible  to  use 

t  to  2-ton  trucks  with  less  expensive 

equipment  and  considerable  savings 
have  been  effected  in  gas,  tires,  main¬ 
tenance  and  license  fees.  In  co-opera¬ 
tion  with  other  departments,  it  has 
been  found  possible  to  reduce  loads 
in  many  other  classes  of  service,  such 
I  as  appliance  service,  gas  fitting,  gas 

{  mains  and  service  and  electric  meter, 

i  As  a  result,  vehicles  assigned  to  these 

j  services  have  been  reduced  in  size, 

with  resultant  savings. 

|‘  Opportunities  have  been  found  to 

•  use  trucks  jointly  for  various  services; 

:•  namely,  street  light  maintenance  and 

customers’  trouble  calls,  traveling 
i  headquarters  of  metermen  and  trans¬ 

porting  heavy  meter  testing  equipment. 

I  Governors  on  all  vehicles  have  re¬ 

duced  accidents  and  consequently  in¬ 
surance  premiums,  have  helped  to 
reduce  gasoline  and  oil  consumption 
and  have  directly  reduced  tire  wear 
and  maintenance.  Tire  life  has  been 
increased  by  careful  check  of  pres¬ 
sures  and  by  making  every  tire  dam¬ 
aged  through  abuse  or  neglect  a  sub¬ 
ject  of  discussion  with  the  head  of  the 
operator’s  department. 

Decrease  in  maintenance  expenses 


More  than  50,000  lamps  shoveled  into  this  pile 
tested  but  1  per  cent  bad 


ical  life  of  vehicles  with  a  consequent 
reduction  in  charges  for  depreciation 
reserve. 

In  conclusion,  it  should  be  said  that 
these  accomplishments  would  have 
been  impossible  without  the  co-opera¬ 
tion  of  all  those  departments  of  the 
company  using  vehicles. 

60-Kv,  Metering 
Made  Accessible 

It  was  necessary  to  provide  an  eco¬ 
nomical  and  easily  accessible  metering 
arrangement  for  a  4,500-kva.  load  at 
60  kv.  so  that  periodic  meter  testing 
and  examination  of  the  metering  trans¬ 
formers  could  be  made  without  inter¬ 


Salvaging 
Hartford  Lamps 

When  the  recent  flood  hit  the  Pearl 
Street  office  of  the  Hartford  Electric 
Light  Company  there  were  76,660  in¬ 
candescent  lamps  in  the  basement 
stockroom  which  were  completely  sub¬ 
merged  for  close  to  four  days.  After 
the  water  subsided  a  chaotic  scene  met 
the  eyes  of  rubber-booted  employees 
who  began  to  clear  up  the  debris,  shov¬ 
eling  the  loose  lamps  which  had 
escaped  from  their  cartons  against  the 
wall  and  setting  to  work  to  salvage  all 
they  could  with  the  initial  aid  of  rep¬ 
resentatives  of  the  Electrical  Testing 
Laboratories,  New  York.  The  lamp 
stock  varied  in  size  from  6-  to  3,000- 


has  resulted  from  careful  and  efficient  ruption  to  service.  This  requirement 
supervision  in  the  shops  and  particu-  Jjy  installing  between  the  sup- 

larly  through  extending  the  life  of  all  pjy  ^^d  step-down  transformer  a 
parts  to  their  ultimate.  Better  main-  3o.ft.  steel  tower  with  bypass  and 
tenance  has  also  increased  the  econom-  disconnecting  switches  which  permit 

complete  isolation  of  the  metering 


60-kw. 
substation 
with  high- 
tension 
metering 
equipment 
at  left 


equipment. 

Metering  is  accomplished  with  a 
standard  outdoor  three-phase  outfit 
rated  at,  70,000  volts,  60  cycles,  50/ 
25.5  amp.  current  transformers  and  600 
to  1  ratio  potential  transformers.  The 
necessary  recording  meters,  reacti- 
former  and  test  blocks  are  placed  in  a 
weatherproof  steel  housing. 


watt  bulbs,  the  prevailing  size  being 
60  watts.  Benches  were  set  up  on  the 
floor  and  barrels  brought  in  for  use  in 
cleaning. 

Lamps  were  picked  out  from  the 
pile  by  hand,  taking  60-watt  units  first, 
and  dipped  in  a  solution  of  scouring 
powder  and  lukewarm  water.  After 
wiping  they  were  placed  in  wire  trays 
holding  75  bulbs  each  and  dipped  in 
hot  water  to  remove  silt,  an  electric 
immersion  heater  providing  the  re¬ 
quired  warmth.  Two  or  three  dip¬ 
pings  were  followed  by  wiping  off, 
after  which  each  lamp  was  given  a 
50-lb.  torsion  test  with  a  standard  bar 
outfit  used  in  manufacturing,  in  order 
to  check  the  mechanical  tightness  of 
the  bulb  and  base.  The  final  test  was 
to  check  the  condition  of  the  filament 
by  making  contact  of  base  terminal 
and  side  with  two  115-volt  brass  strips 
attached  to  a  portable  wooden  block, 
after  which  the  lamps  were  restored  to 
stock. 

At  the  peak  of  the  reconditioning 
period  nine  men  were  at  work  cleaning 
700  lamps  per  hour,  and  only  about  1 
per  cent  were  found  defective,  mechat;- 
ical  shock  accounting  for  most  of  the 
trouble. 
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.  .  55, 000-kva,  287-kv  shielded-winJing  transformer 

into  the  snow,  by  distributing  his  weight  over  a  rel¬ 
atively  large  area,  so  does  the  “shield”  on  a  G-E  power 

transformer  safeguard  the  windings  by  distributing  the  pressure  of  impulse  voltage  across  them.  “Shield¬ 
ing”  definitely  prevents  the  concentration  of  voltage  stress.  The  practical  result  is  exactly  what  one 
would  expect  from  a  sound  engineering  principle.  Since  1926  more  than  4,000,000  kva  of  G-E  shielded- 
winding  power  transformers  have  been  installed  throughout  the  world,  including  localities  where  light¬ 
ning  is  most  prevalent,  and  there  has  not  been  a  single  failure  of  a  shielded  winding.  We  invite  your 
inquiry  concerning  this  outstanding  service -assurance  feature  of  General  Electric  power  transformers. 


All  G-E  power  transformers  44,000  volts  and  above  are  now  furnished  with  shielded  windings. 

310-14 


A  BASIC  PRINCIPLE  . . . 


A  PRACTICAL  RESULT 


y 
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Power  at  Work  in  Industry 


New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Keep  Seal  Compound 
Hot  Electrically 

By  DON  L.  SNOKE 

Indianapolis  Power  &  Light  Company, 
Indianapolis,  Ind. 

Using  a  pipe  as  the  heating  element 
to  facilitate  the  flow  of  a  heavy  liquid 
through  it  is  the  novel  method  em¬ 
ployed  in  an  Indianapolis  storage  bat- 


By  GEORGE  O.  STEWART 

Northern  Indiana  Power  Company, 
Indianapolis,  Ind. 

Power  to  operate  the  monster  shovel 
which  appears  on  page  78  is  pur¬ 
chased  from  the  Northern  Indiana 
Power  Company  through  a  1,500-kva. 
substation  stepping  from  33  kv.  to 
4,160  volts,  three-phase,  four-wire. 

This  shovel,  designated  as  type 
950-B,  was  manufactured  by  the  Bu- 
cyrus-Erie  Company  at  its  South  Mil¬ 
waukee  plant.  Instead  of  being 
equipped  with  the  conventional  type 
box-girder  boom,  it  has  an  open  frame 
boom  that  somewhat  resembles  the 
type  ordinarily  used  on  drag-line 
units.  A  cylindrical  dipper  stick,  3  ft. 
in  diameter,  and  rope  crowd  are  other 
distinguishing  features.  This  shovel 
has  a  105-ft.  boom,  64-ft.  dipper  stick 
and  a  30-cu.yd.  welded  alloy  steel  dip¬ 
per.  The  dumping  range  is  106  ft. 
and  dumping  height  is  70  ft.  On  this 
shovel  the  dipper  is  counter  weighted, 
this  operating  in  the  structure  to  the 
rear  of  the  shovel.  Weighing  in  excess 
of  2,000,000  lb.,  the  over-all  height  of 
this  unit  is  approximately  that  of  a 
modern  fourteen-story  office  building. 

Powered  with  a.c.  and  d.c. 

The  main  operating  unit  is  a  2,300- 
volt  General  Electric  Company  syn¬ 
chronous  motor  of  1,000-hp.  rating. 
This  drives  a  450-kw.,  500-volt  gener¬ 
ator  to  operate  the  hoist  motors,  a 
220-kw.,  500-volt  generator  to  operate 
the  swing  motors,  a  100-kw.,  2M-volt 
generator  to  operate  the  crowd  motor 
and  a  35-kw.  exciter.  Hoisting  is  dotie 
with  two  250-hp.  d.c.  motors,  swing¬ 
ing  by  two  125-hp.  d.c.  motors,  and 
crowding  by  a  125-hp.  d.c.  motor. 
With  the  exception  of  the  five  motors 
just  mentioned,  the  rest  of  the  equip¬ 
ment  is  a.c.  On  the  lower  deck  of  the 
shovel  is  a  hank  of  three  50-kva.  trans¬ 
formers  to  provide  440-volt  a.c.  power, 
while  on  the  upper  deck  there  is  a 
Soaking  bank  of  three  37^-kva.  transformers 
18  to  2^  also  for  440-volt  power.  To  furnish 
lighting  service  there  is  a  7fkva. 


Electric  Heat  Used 
to  Soften  Leather 


Specially  constructed  leather  wash¬ 
ers  are  used  as  grease  seals  in  tractors 
built  by  the  Cleveland  Tractor  Com¬ 
pany.  As  manufactured  these  washers 
are  so  stiff  that  if  they  were  installed 
without  softening,  their  wear  would  be 
greatly  accelerated  by  any  irregulari¬ 
ties,  however  slight,  in  the  tractor 
shafts. 

It  is  necessary,  therefore,  to  soak  the 
washers  in  a  special  oil.  Only  serious 
drawback  to  this  treatment  has  been 
the  length  of  time — 48  hours — re¬ 
quired  at  room  temperature  to  insure 
the  complete  penetration  of  the  oil 
into  the  leather. 

tery  factory.  The  asphalt-like  com-  To  solve  this  problem,  a  new  tank, 
pound  with  which  the  battery  tops  are  steel-jacketed,  and  equipped  with  2  in. 
sealed  is  warmed  to  fluidity  in  a  large  of  insulation,  has  been  substituted  to 
tank. 

By  gravity  the  compound  flows 
down  to  the  production  line  station  in 
about  an  8-in.  heat-insulated  pipe  in¬ 
side,  along  the  center  line  of  which  is 
a  2-in.  steam  pipe.  The  steam  heat 
keeps  the  compoimd  fluid  in  the  run 
from  the  storage  tank,  but  it  does  not 
help  much  in  the  ball-jointed  down- 
drops  ending  in  nozzles  from  which 
the  compound  is  laid  in  the  seams  of 
the  battery  tops.  The  down-drop 
pipes  are  comparatively  small  in  diam¬ 
eter  and  any  usual  method  of  applying 
heat  to  them  would  have  made  them 
very  cumbersome  to  manipulate  on  the 
production  line. 

The  problem  was  neatly  solved  as 
indicated  in  the  accompanying  sketch. 

The  two  down-drops,  suspended  from 
a  tee,  formed  a  closed  elwtrical  circuit 
for  a  low-voltage  transformer  sec¬ 
ondary,  the  primary  being  energized 
from  the  110-volt  line  through  an  ad¬ 
justable  rheostat.  Thus,  greater  heat 
can  be  applied  to  bring  the  pipes  up 


'Sfeampipa  insida 
Compound  heahr 


^TFItxible  cable*^ 


Batteries  on  production  line 


Compound  pipes  serve  as 
heating  element 
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Meter  Easier  to  Service 


The  new  simplified  inking  system,  now  a  part  of  the 
DG-1  recording  watthour-demand  meter,  has  been 
called  “the  finishing  touch  to  an  outstanding  design.” 
It  is  unaffected  by  the  changes  in  temperature  and 
atmospheric  conditions  normally  encountered,  and  it  is 
very  easy  to  service. 


TYPE  DG-1,  recording  watthour-demand  meter 

Positive  and  instantaneous  resetting  operation.  Tele 
chron  timing. 


*  *  *  A 

Simplified 


Makes  This  Demand 


NEW 

Inking 


Gives  Indisputable  Record 

The  record,  in  ink,  is  clear  and  clean,  and  at  the  end 
of  each  line  there  is  a  hook,  or  quirk,  which  definitely 
indicates  the  exact  value  of  the  demand;  and  the  chart 
advances  continuously. 

Other  Features 

Combination  of  famous  1-20  watthour -meter  elements 
with  substantial,  yet  simple,  demand  mechanism. 


What  Do  You  Require  of  a  Demand  Meter? 

Do  you  need  to  know  only  the  peak  of  the  month?  Or 
must  you  know  how  and  when  the  peaks  occurred  and 
have  a  definite  record  of  the  demands?  Or  do  you 
need  more  comprehensive  information — as,  for  example, 
totalized  demand?  Any  G-E  meter  specialist  can  give 
you  a  practical  solution,  based  on  the  use  of  proved 
equipment.  Ask  liim,  or  write  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y. 


TYPE  M.20  TYPE  M-21  TYPE  M.16 

^tthour-deFnand  register  tcatthour* demand  register  contact^operated^^ 
(^rumuiative)  indicting 


TYPE  G-9  TYPE  PD-5  TYPE  DT-3 

contsict-operated  ^  c0niact~operaied— printing  for  totaliming 

graphic 


GENERAL 


410-42 
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transformer  on  the  lower  deck  and  a 
5-kva.  unit  on  the  upper  deck. 

For  motive  purposes  each  caterpil¬ 
lar  is  equipped  with  a  75-hp.,  440-volt 
submarine  type  motor.  Four  T^-hp. 
motors  are  used  to  operate  the  hy¬ 
draulic  leveling  apparatus  when  the 
shovel  moves  to  a  new  location.  In 
addition  to  the  motors  above  men¬ 
tioned  there  are  about  fifteen  others 
installed  on  the  shovel  to  operate  the 
steering  mechanism,  dipper  trip  appa¬ 
ratus,  cable  hoist,  air  blowers,  com¬ 
pressors,  etc.  Summarizing,  the  equip¬ 
ment  consists  of  about  1,410  hp.  in 
a.c.  motors,  275  kva.  in  transformer 
capacity,  815  kw.  in  d.c.  generators 
and  875  hp.  in  d.c.  motors. 

Under  actual  operating  conditions 
in  this  mine,  for  a  considerable  period 
of  time,  this  shovel  has  moved  in  ex¬ 
cess  of  31  cu.yd.  of  overburden  per 
minute.  After  the  coal  has  been  un¬ 
covered  an  electric  loading  shovel  fol¬ 
lows  in  the  cut  of  the  stripper,  scoop¬ 
ing  up  the  coal  and  loading  it  in  trucks 
for  haulage  to  the  tipple.  These  truck- 
trailers,  as  shown  in  the  illustration, 
are  capable  of  handling  25  tons  of 
coal  per  trip.  While  no  tests  have  How  can  the  baker  ever  get  the  last 
been  made  on  the  stripper  separately,  few  pounds  of  lard  out  of  the  barrel? 
the  instantaneous  peak  created  by  the  If  he  scrapes  the  inside  there  is  grave 
stripper,  loader  and  tipple  operation  danger  that  the  customers  will  become 
has  slightly  exceeded  1,600  kw.  The  petulant  about  splinters  in  the  dough- 
demand,  as  recorded  by  a  30-minute  nuts.  But  the  barrel  need  not  be 
interval  meter,  is  approximately  675  scraped.  After  the  greater  part  of  the 
kw.  and  the  average  power  factor  lard  has  been  scooped  out  the  lard 
about  90  per  cent  leading.  that  clings  to  the  inside  of  the  barrel 


can  be  melted  out.  The  cask  is  up¬ 
ended  over  a  conical  electric  heater 
like  that  shown  in  the  accompanying 
sketch. 

These  lard  melters  are  not  new. 
They  have  been  in  use  for  some  time 
and  mostly  are  designed  for  combus¬ 
tion  heat.  But  they  can  readily  be 
changed  over  to  electric  heat  and  the 
mere  advantage  of  reduction  of  fire 
hazard  is  sufficient  to  justify  the 
change.  Also,  in  areas  where  gas  serv¬ 
ice  is  not  available,  it  is  hardly  pos¬ 
sible  to  consider  any  other  heat  supply 
than  electricity  for  this  type  of  appli¬ 
cation. 


Lard  barrel 
V  up-ended 
\  over  heater 
^  cone 


Proper  Lighting 
Boosts  Card  Output 

Studies  made  with  a  new  combina¬ 
tion  lamp  and  record  holder  designed 
for  use  in  conjunction  with  card- 
punching  machines  indicate  that  by 
conserving  the  operator’s  energy  and 
preventing  eye  strain  these  lamps  make 
possible  production  increases  of  the 
order  of  30  per  cent,  while  cutting 
the  number  of  manual  errors  in  half. 


Four  400- wati 
strip  heatern^ 
placed  on 
quarters 


Electric  lard  melter  drains 
barrel  without  scraping 


AH  machines 

^  equipped  with  ligh  ting  - 
mitand  recorc/  holder  June  8th. 


Apt  M(iyAiniJul)fAu9.S«pt.0ct.Nov.DecJon.Ftb. 


Bettered  production  follows  installation 
of  individual  lights  on  card-punching 
machines 


The  lamp  used  in  these  studies  was 
jointly  designed  by  the  International 
Business  Machines  Corporation  and 
General  Electric  Company.  It  consists 
of  an  opal  glass  bowl  with  opaque 
shade.  Equipped  with  a  100-watt  biilb. 
this  unit  produces  a  high-grade  illumi¬ 
nation  over  the  entire  working  area. 
Attached  to  the  lamp  standard  is  a 
copy  shelf  which  can  be  adjusted  to 
ideal  height,  position  and  tilt  for  max¬ 
imum  operator  comfort. 

Results  showing  the  increase  in 
number  of  cards  punched  after  instal¬ 
lation  of  this  lighting  unit  have  been 
plotted  on  the  accompanying  chart  and 
cover  experience  in  the  tabulating 
department  of  the  General  blectric 
Company. 


Among  the  biggest 

Here  Is  one  of  the  world’s  largest  shovels  recently  set  to  work  In  the  "Bobolink” 
mine  of  the  Binkley  Mining  Company  near  Seeleyvllle  in  Indiana’s  rich  bituminous 
coal  field.  -v 
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FLECTRIFIED  LAUNDRIES  (Continued)  (7)  ELECTRIFIED  LAUNDRIES  (Continued)  (8) 
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NOTE  THESE  EXCLUSIVE  QUALITY  FEATURES  OF 

WESTERN  RED  CEDAR— 

•  Western  Red  Cedar  Poles  are  straight,  strong,  rigid,  yet  light  in  weight. 

•  Their  large  heortwood,  preserved  by  nature,  is  highly  resistant  to 
decoy  and  insect  damage. 

•  Western  Red  Cedar  combines,  in  one  wood,  more  basic  power  line 
pole  properties  than  found  in  any  other  pole  timber. 

•  The  natural  preservative  of  Cedar  is  permanent . .  cozmot  be  varied, 
and  is  constant  and  effective  from  the  top  to  the  bottom  of  the  pole. 

•  Additional  gains  can  be  added  and  holes  drilled  anytime  after  erec¬ 
tion  for  joint  use  or  for  installation  of  additional  equipment  without 
endangering  the  life  of  the  pole. 


STERN  REDt 


7^4  ^o-cv  Co-dt  ?^cr(A/e±  Jlitie. 


I 


If! 


V 


1.  Cost  to  build 


V 


Western  Red  Cedar  is  the  lightest  of  high* 
strength  jpower-line  pole  woods.  Light 
weight  reduces  trucking  and  line  construc¬ 
tion  costs  from  start  to  finish. 


2.  Number  of  poles  needed  per  mile 

The  great  strength  and  sdfiness  of  Western  Red  Cedar 
adapts  it  to  the  longest  spans  and  the  heaviest  line  loads. 

3.  Stability  of  the  power  line 

Western  Red  Cedar  pole  lines  stand  up  under  adverse  conditions.  Re¬ 
alignment  costs  and  service  interruptions  are  reduced  to  a  minimum. 

4.  Adaptability  to  line  changes 

New  gains  can  be  cut,  new  bolt  holes  bored  for  additional  line  equip¬ 
ment  after  line  is  built  without  endangering  the  life  of  Western  Red 
Cedar  poles. 

5.  Maintenance  and  inspection  requirements 

Indsed  butt-treated  Western  Red  Cedar  poles  with  their  natural 
resistance  to  decay,  require  minimum  inspection  and  maintenance. 

6.  Insulating  value  of  poles 

The  high  dielectric  strength  of  air-seasoned 
Western  Red  Cedar  reduces  outages  and  guards 
against  leakage  from  faulty  equipment. 


/  7.  Appearance 
Sf  of  poles 

The  natural  color  of 
Western  Red  Cedar 
poles  promotes  public 
good  wilL  They  need 
neither  paint  nor  stain. 


^TERN  red  &  NORTHERN 

cedar  association 

,  Metropolitan  Bank  Building 
^'i’eapolis  Minnesota 


The  vast 
forests  of 
Western  Red 
Cedar  assure 
a  continuous, 
ample  supply 
to  meet  the 
full  require¬ 
ments  of  the 
utilities. 


I  CEDAR  POLES 

Con^t^ucticrn  arid 


New  Engineering  Ideas 


Ditcoveriegy  propogals  and  developments  by  electrical  engineers 
and  scientists  in  the -fields  the  factory  and  the  laboratory 


Jjy  current  value  is  reported — sometimes 

^  ^  the  overswing  of  the  pointer  will  give 

Graphics  in  Neutral  an  incorrect  reading,  and  in  other 

^  cases  the  current  will  be  cut  off  before 

By  RAYMOND  C.  R.  SCHULZE  the  pointer  has  reached  its  final  value. 
Assistant  Engineer  Transmission,  T'U;„  k.,  ^ko,„k 

Public  Service  Electric  &  Gas  Company,  •*  last  case  can  DC  tound  by  checK- 

Newark,  N.  J.  jj^g  slope  of  the  trace  of  the  pointer 

Two  recent  articles  in  Electrical  across  the  chart,  with  the  slopes  of 
World*  treated  the  location  of  line  traces  made  on  a  sample  record  from 
faults.  Our  method  simply  utilizes  the  a  meter  of  the  same  type, 
readings  of  the  high-speed  graphic  One  220-kv.  line  is  about  76  miles 
ammeters  in  the  transformer  neutral  long;  the  other,  including  a  tap,  is 
connections.  These  readings  are  the  roughly  112  miles  long.  During  a 
zero  sequence  amperes  supplied  to  the  period  of  slightly  more  than  two  years 
fault  by  the  several  transformer  banks,  the  fault  location  chart  indication  was 
These  amperes  are  converted  into  per  within  5  miles  of  a  discovered  fault  in 

cent  figures  before  application  to  the  50  per  cent  of  the  cases;  in  25  per  cent 

chart,  in  order  to  eliminate  the  effect  of  the  cases  no  fault  was  found,  and 

of  fault  resistance.  in  the  remaining  25  per  cent  of  the 

Since  the  zero  sequence  currents  cases  the  results  were  valueless  for  a 
only  are  used,  the  only  impedances  variety  of  reasons, 
that  need  be  considered  are  the  zero 

sequence  impedances  of  the  system  in  -  * 

question;  the  amount  of  generating  ca¬ 
pacity  in  service  at  the  time  of  the  HcatCrS  K.C0P 
fault  has  no  effect  on  the  use  of  the  ^ 

chart.  This  simplifies  the  calculations  IxOlIcr  GfttCS  Xi-Olilll^ 
and  increases  the  accuracy  of  the 

method.  The  major  difficulty  in  the  Ice  firmly  frozen  around  a  partially 
use  of  the  method  is  getting  accurate  submerged  roller  gate  at  the  top  of  a 
current  values.  In  some  cases  the  high-  spillway  pretty  well  puts  that  gate  out 
speed  trip  does  not  work — at  least  no  d  business.  Therefore  the  roller 

- -  gates  on  the  dams  now  being  con- 

26,*  page  October  structed  by  army  engineers  in  the 


Heater  for  non-freeze  roller  gate 

Each  roller  drum  68  ft.  long  and 
weighs  200,000  lb.  The  over-all  height  of 
drum  and  apron — that  is,  diameter  of  drum 
plus  flare  of  apron — is  20  ft.  The  heaters— 
3  kw.,  three  phase,  440  volts — are  of  suffi¬ 
cient  rating  to  maintain  the  recesses  In  the 
piers  at  the  ends  of  the  drums  free  of  air 
at  a  temperature  minus  40  deg.  F.  They 
are  designed  to  withstand  10  i)er  cent  over¬ 
voltage  in  continuous  operation. 


Conowingo 


WalienpauMck 


40/f  7ra/75  former  1  Q-i 
neufral)l^ 
amper^sp^O-A 


Conowingo 


1-1  10-1  EO-1  30-1  40-1  50-1  60-1  70-1  80-1 
Tower  Numbers-Siegfried  +0  Bushkill  +0  Roselomd 


Siegfried 


Charts  locate  faults  by  tower  numbers 

(a)  Chart  for  two-ended  line,  (b)  Chart  for  ihree-ended  line 
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SOME  TYPICAL  USERS 

Northwestern  Electric  Co. 
Southern  California  Edison 
Co. 

Commonwealth  Edison  Co. 
City  of  Seattle 
Detroit  Edison  Co. 

Tennessee  Elec.  Power  Co. 
New  York  Power  &  Light  Co. 
Houston  Power  &  Lighting 
Co. 

Union  Gas  &  Electric  Co. 
Northern  States  Power  Co. 
City  of  Tacoma 
Syracuse  Lighting  Co. 
Philadelphia  Electric  Co. 


In  Manhattan,  as  in  many  other  Metropolitan 
areas,  Murray  Low  Loss  Reactors  are  protecting 
important  primary  distribution  systems. 

For  over  25  years  these  current  limiting  reactors 
have  been  favorably  known  as  providing  a  maxi¬ 
mum  in  short  circuit  protection. 

Murray  Reactors  are  supplied  for  all  kinds  of 
services.  Dry  type  reactors  for  line  voltages  up 
to  33  K.V.  for  indoor  or  outdoor  installation — as 
large  as  5,000  amperes — as  small  as  .4  K.V.A. 

Our  engineers  welcome  consultation.  Write  for 
interesting  32-page  booklet. 

METROPOLITAN  DEVICE  CORPORATION 
Brooklyn,  New  York 


MURRAY 


CURRENT 

LIMITING 


REACTORS 


FOR  THE  MOST  POSITIVE  KIND  OF 
PROTECTION  AGAINST  SHORT  CIRCUIT  DAMAGE 
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embedded  in  a  granule  mineral  re¬ 
fractory  insulating  material  incased  in 
a  watertight,  non-oxidizing  metal 
sheath.  Watertight  terminal  boxes  are 
provided  for  the  external  connections. 
Energy  supply  to  the  heaters  is  by  flex¬ 
ible  waterproof  cables  with  take-up 
reels. 

Signal  Scheme  Uses 
Synchro-Tie  System 

An  ingenious  signaling  system  which 
utilizes  the  synchro-tie  principle  is 
being  used  for  communication  between 
inspector  and  operator  in  the  new 
79-in.  continuous  hot  strip  mill  of  the 
Youngstown  Sheet  &  Tube  Company 
at  Campbell,  Ohio.  With  this  system, 
a  Westinghouse  development,  the  in¬ 
spector  can  report  deviation  from  ac¬ 
cepted  strip  quality  so  that  necessary 
corrections  may  be  made  by  the  oper¬ 
ator. 

Identical  transmitters  are  located  at 
the  coiler  and  piler,  since  the  inspector 
will  be  at  one  or  the  other  location, 
depending  on  whether  the  strip  is 
being  coiled  or  cut  into  short  lengths 
and  piled.  The  receiver  is  located  at 
the  operator’s  station  and  is  connected 
with  the  two  transmitters  so  that  a  sig¬ 
nal  from  either  will  be  recorded  by  > 
the  two  others. 

On  the  front  of  each  station  is  a 
dial,  identically  marked,  and  a  single 
hand.  The  synchro-tie  so  intercon¬ 
nects  the  stations  that  movement  of  the 
pointer  at  any  station  will  cause  the 
two  others  to  assume  corresponding 
positions.  Provisions  are  made  so  the 
units  cannot  be  energized  unless  they 
are  all  in  the  same  phase  position. 
This  insures  the  units  being  synchro¬ 
nized  and  also  avoids  the  possibility 
of  any  unit  running  away.  All  three 
units  have  lights  to  indicate  when  the 
system  is  energized  and  ready  for  use. 

Inspector  signals  operator 

\^^en  in  operation,  for  example,  the 
inspector  might  find  the  strip  coming 
through  0.002  in.  over  the  correct 
gage.  He  moves  the  pointer  to  his 
transmitter  to  the  point  marked  “Down 
2.”  The  pointer  on  the  receiver  at  the 
mill  immediately  assumes  the  same 
position,  and  a  gong  sounds.  The  po¬ 
sition  of  the  receiver  pointer  tells  him 
to  reduce  the  thickness  of  the  sheet  by 
0.002  in.  Having  made  this  correc¬ 
tion,  the  operator  moves  the  receiver 
pointer  hack  to  the  original  or  O.K. 


Movement  of  the  pointer  on  this  board 
tells  the  strip  mill  operator  when  the 
inspector  requires  a  correction  and  what 
that  correction  must  be 

position.  This  shuts  off  the  gong  and 
causes  the  transmitter  pointer  to  return 
to  the  original  position.  Thus,  the  in¬ 
spector  is  notified  that  his  signal  has 
been  received  and  the  apparatus  is 
ready  for  the  next  signal. 

• 

Arc  Welding  Avoids 
Casting  Huge  Press 

Revolutionary  in  design,  a  500-ton 
capacity  steel  press  brake,  said  to  be 
one  of  the  largest  of  its  type  ever  man¬ 
ufactured,  capable  of  bending  materials 


16  ft.  long,  and  fabricated  entirely  by 
arc  welding,  has  recently  been  con¬ 
structed  by  the  Boom  Boiler  &  Welding 
Company,  Cleveland,  Ohio.  The  new 
brake  pulls  two  leaves  together  instead 
of  merely  pushing  one  leaf  down.  This 
eliminates  approximately  30  per  cent 
in  material  and  permits  easy  adjust¬ 
ment  for  bending  by  raising  or  lower¬ 
ing  the  bottom  leaf,  which  is  moved 
by  worm  drive  controlled  by  a  switch 
that  is  mounted  on  the  front  of  the 
machine. 

Different,  also,  from  conventional 
practice  is  the  fact  that  all  driving 
mechanism,  adjustment  shafts,  etc.,  are 
below  floor  level,  leaving  the  entire 
top  clear  and  eliminating  danger  re¬ 
sulting  from  possible  overhead  break¬ 
age.  The  new  brake  is  24  ft.  2  in. 
extreme  length,  16  ft.  1  in.  long 
between  housings,  7  ft.  1  in.  wide,  9  ft. 
11  in.  extreme  height  and  6  ft.  9  in. 
high  above  the  floor.  The  weight  is 
61  tons. 

Construction  is  entirely  of  steel,  arc 
welded.  Not  a  single  casting  is  used. 
Providing  maximum  rigidity  per  mini¬ 
mum  pound  of  weight,  arc-welded  steel 
construction  permitted  30  days’  saving 
in  time  and  S2,200  in  cost  through 
elimination  of  patterns  and  pattern 
drawings.  Machining  costs  were  said 
to  be  Sl,500  less  than  would  be  the 
case  with  castings.  Power  for  operat¬ 
ing  the  brake  is  furnished  by  a  30-hp. 
electric  motor  in  conjunction  with  a 
2-ton  flywheel  and  transmitted  by 
V-belts  to  gears  and  shafting.  Opera¬ 
tion  is  two-speed,  four  or  twenty 
strokes  per  minute. 


Lincoln  Electric  Companil 

Titan  made  possible  by  arc  welding 

According  to  the  manufacturer,  the  building  of  a  press  brake  so  large  as  this 
would  not  be  practical  with  cast-iron  construction.  To  obtain  equal  rigidity  W 
ribs  and  flanges  with  cast  iron  weight  w’ould  be  increased  by  more  than  lOO  per 
cent. 
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Universal  hang( 


sheet  steel  with  over¬ 
hanging  pockets  for 
protection  to  t  h  e 


Combination  tank  clamps 
and  lifting  eyes. 


Kugged  core  clam); 
core  clamp  spacers. 


Extra  insulation. 


form  wound  coils. 


Provisions  for  mounting 
L-M  Lightning  Arresters 
and  L-M  Isolating  Gaps. 


Brackets  permit  use  of 
universal  steel  kickarm. 


Channels  add  strength 
and  eliminate  wear. 
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Load  Building 
Without  Merchandising 

[Continued  from  page  38] 

places  a  competitive  range  in  any  resi¬ 
dential  consumer’s  home  to  which 
electric  service  has  been  connected  for 
at  least  one  year  and  to  which  no 
manufactured  gas  has  been  served  for 
cooking  for  at  least  six  months. 

The  power  company  shares  not 
more  than  one-half  the  cost  of  any 
newspaper  advertising  on  copy  featur¬ 
ing  electric  ranges,  electric  water 
heaters,  electric  refrigerators,  electric 
space  heaters  and  announcements  of 
electric  cooking  schools.  The  amount 
of  newspaper  advertising  in  which  the 
company  shares  the  cost  is  limited  by 
agreement  with  the  dealer  and  is  based 
upon  sales  results  obtained  from  past 
efforts  with  reasonable  regard  to  fu¬ 
ture  possibilities.  Newspapers  bill  the 
utility’s  share  of  such  costs  directly  to 
the  company.  Copy  is  approved  by 
the  company  before  its  publication. 

When  dealers  desire  to  hold  cooking 
schools  the  company  furnishes  a  home 
economist  and  absorbs,  in  addition,  a 
portion  of  the  cost,  such  amount  being 
mutually  agreed  to  before  the  school 
is  held. 

•  The  dealer  association  has  a  code  of 
fair  trade  practices  which  are  strictly 
adhered  to  with  the  knowledge  that 
violation  might  jeopardize  the  whole 


co-operative  program.  Policing  the 
situation  is  done  entirely  by  the  co¬ 
operating  dealers  and  there  have  been 
no  serious  complications  since  the  pro¬ 
gram  was  initiated.  Significant  is  the 
fact  that  electric  ranges  are  sold  at 
about  10  per  cent  above  the  manufac¬ 
turers’  list  prices.  This  gives  the 
dealer  a  more  adequate  margin  and 
permits  him  to  absorb  the  difference 
between  the  standard  wiring  allowance 
of  $35  and  the  average  wiring  costs, 
which  are  around  $42.50.  Full-page 
newspaper  advertisements  are  the  rule 
rather  than  the  exception.  Radio  time 
is  employed  to  good  advantage  in 
promoting  appliance  sales  by  the 
dealers.  During  1935  there  were  both 
newspaper  and  radio  cooking  schools 
held  at  various  points  throughout  the 
territory. 

Why  the  plan  works 

Sierra  Pacific’s  co-operative  pro¬ 
gram  incorporates  the  best  features  of 
a  variety  of  successful  plans  used  in 
different  parts  of  the  country  modified 
to  fit  local  conditions.  It  works  be¬ 
cause  it  has  wholehearted  executive 
support  and  close  personal  contact  with 
each  participating  dealer.  It  is  based 
on  mutual  self-interest  and  respect 
for  the  rights  of  all.  Desire  on  the 
part  of  the  dealers  to  continue  to  merit 
and  receive  promotional  assistance 
from  the  power  company  causes  them 


What  Sierra  Pacific’s 
Load-Building  Plan 
Has  Accomplished 

In  three  years  time  the  plan  has: 

1.  Raised  annual  domestic  consump¬ 
tion  to  1,028  kw.-hr.  - 

2.  Built  range  saturation  of  42  per 
cent;  a  refrigerator  saturation  of  44 
per  cent. 

3.  Lowered  merchandising  costs  of 
the  utility  50  per  cent. 

4.  Improved  public  relations. 

5.  Increased  number  of  dealers  in  the 
territory  from  five  to  twenty-six. 

6.  Maintained  gross  revenue  at  peak 
figure  despite  rate  reductions. 


to  operate  ethically  and  maintain  a 
high  standard  of  goods  and  services. 
The  mechanics  of  the  plan  are  flexible 
and  have  been  and  will  continue  to  be 
changed  as. conditions  warrant.  The 
plan  embodies  a  definite  division  of 
responsibility,  the  utility  devoting 
itself  to  providing  the  best  and  most 
intimate  type  of  public  service  to  in¬ 
sure  satisfied  electrical  consumers  and 
the  dealers  devoting  their  energies 
toward  greater  domestic  electrification. 
Acceptance  of  these  responsibilities  has 
resulted  in  a  prosperous  electrical  in¬ 
dustry  and  a  public  receptive  to  greater 
and  greater  electrical  convenience. 


South  elevation  of  windowless  building  at  Hershey,  Pa.,  as  it  appeared  two  weeks  ago. 
Front  half  of  building  is  now  occupied  by  business  offices.  Workmen  are  shown  at  west 
end  of  roof  preparing  rear  half  of  building  for  storage  and  printing  departments. 
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New  Meter  Assembly 
Catches  Transformer  Loads 

[Continued  from  page  41  ] 

ihe  primary  lead.  The  scale  of  a  ther¬ 
mal  meter  being  non-uniform  and  con¬ 
tracted  greatly  below  30  per  cent  of 
full  scale,  it  is  necessary  to  have  a 
meter  with  an  intermediate  ratio  of 
40:1  and  80:1  if  greater  accuracy  is 
desired.  All  the  ratios  might  have 
been  combined  in  one  instrument,  but 
the  additional  complexity  and  expense 
did  not  seem  to  justify  it,  since  for  the 
few  cases  where  the  odd  ratios  are  nec¬ 
essary  a  separate  meter  can  be  used. 

The  current  transformer  core  was 
made  as  small  in  size  as  possible  in 
order  to  reduce  the  weight.  This  per¬ 
mitted  its  use  without  any  support 
other  than  the  conductor,  usually  the 
loop  in  the  secondary  leads.  The  max¬ 
imum  outside  diameter  of  conductors 
over  which  it  can  be  used  is  1^  in.  By 
having  a  short  magnetic  circuit  and 
very  short  leads  between  the  current 
transformer  secondary  and  the  meter  a 
more  nearly  accurate  20:1  ratio  can  be 
secured  than  is  ordinarily  possible. 
While  the  meter  and  transformer  are 
not  insulated,  except  for  one  side  of 
the  secondary  winding,  it  may  be  used 
on  live  conductors  provided  proper 
precautions  are  taken  in  handling  and 
securing  it  in  place.  During  the  two 
years  that  the  oldest  of  these  meters 
have  been  in  use  they  have  proved  en¬ 
tirely  satisfactory  and  have  saved  con¬ 
siderable  labor  over  other  methods  of 
transformer  measuring. 

University  Oflfers 
Broader  Course 

Expansion  of  the  curriculum  for  un¬ 
dergraduate  students  in  electrical  en¬ 
gineering  is  announced  by  the  University 
of  Pennsylvania.  This,  according  to  Dr. 
Harold  H.  Pender,  dean  of  the  Moore 
School  of  Electrical  Engineering,  is  a 
reflection  of  the  varied  character  of  the 
work  now  performed  by  graduate  en¬ 
gineers. 

The  plan,  to  be  inaugurated  next  fall, 
offers  students  two  points:  (1)  “Research 
and  development,”  which  prepares  them 
for  such  technical  tasks  and  research  and 
development  with  either  manufacturers 
or  public  utilities  and  for  teaching.  (2) 
Industrial,”  which  is  intended  to  pro¬ 
vide  the  ’groundwork  for  less  technical 
positions,  such  as  sales  engineers,  con¬ 
struction  engineers  and  general  purpose 
engineers  in  the  public  utility  or  manu¬ 
facturing  companies. 
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Building  Up  the  Load 


Netc  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrkd,  commercial  and  domestic  customers 


cleanliness,  convenience  and  lowered  Controlling  the  temperature  within 
cost  would  more  than  justify  the  added  the  close  limits  was  a  problem  not 
wiring  costs.  easily  solved,  largely  because  of  hot- 

Operating  factors  of  the  two  steam  tied  gas  competition  which  entered 
vulcanizers  made  it  necessary  to  bring  into  the  transaction  at  this  point.  A 

the  temperature  to  320  deg.  F.  in  25  “Flamo”  installation  which  would  ac- 

minutes  and  maintain  this  value  within  complish  the  work  at  a  lower  installa- 

8  of  tion  cost  and  without  raising  the 

;rees  insurance  rates  made  it  necessary  to 

upon  eliminate  all  thoughts  of  expensive 

temperature  regulators,  which  would 
have  raised  the  total  price  of  the  elec- 
ipid  trical  installation  far  beyond  the  com¬ 
petitive  proposition.  Temperature  reg¬ 
ulation  was  finally  solved  by  adding  a 
contact  to  the  steam  pressure  gages  on 
the  vulcanizers  and  controlling  the 
temperature  by  regulating  the  pressure 
a  range-type  contactor  which 
controlled  the  heating  elements. 

The  installation  has  been  entirely 
satisfactory  both  as  to  operation  and 
costs.  Gasoline  cost  per  plate  vulcan¬ 
ized  was  around  3  cents;  electrical 
energy  costs  per  plate  are  only 
cents.  Furthermore,  the  customer  is 
well  pleeised  with  the  convenience, 
safety  and  cleanliness  of  his  new  in¬ 
stallation.  An  excellent  moral  for 
power  salesmen  is  contained  in  the 
customer’s  letter  to  the  power  company 
thanking  the  organization  for  its  per¬ 
sistence  in  selling  him  on  complete 
electrification. 


Dental  Laboratory 
Adds  7  Kw.  Load 


ui  tiic  lum.u  x  uwci  v.uiu-  (jgg  pjyg  minus.  Lhangcs 
pany  pay  frequent  visits  to  customers  temperature  greater  than  15  degi 
to  insure  their  satisfaction  with  the  ^  deleterious  effect 

service.  Upon  such  a  call  at  the  Jack-  ^^e  material  being  treated.  The  oil 
man  Dental  Laboratories,  Twin  Falls,  ^ath  vulcanizers  were  not  as  critical, 
it  was  found  that  two  small  electric  the  main  requirement  being  ra] 
furnaces  were  being  operated  on  the  heating  to  the  desired  temperature, 
lighting  rate  rather  than  on  the  com-  For  the  former  devices,  it  was  calcu- 
mercial  cooking  rate,  to  which  the  cus-  lated  that  a  1,200- watt,  high-speed 
tomer  would  be  entitled  had  he  desired  heating  unit  would  be  required;  for 
to  make  the  necessary  changes  in  wir-  the  oil  bath  vulcanizers,  2, 100- watt 
ing  necessary  to  connect  up  with  the  units  were  recommended.  While  the  through 
latter  service.  The  customer,  however,  customer  was  skeptical  as  to  the  costs 
preferred  to  remain  on  the  higher  of  a  completely  electrified  laboratory, 
schedule  rather  than  incur  the  extra  a  threatened  raise  in  insurance  rates 
wiring  costs.  due  to  his  use  of  gasoline  in  the  build- 

Upon  studying  the  laboratory  in-  ing  led  to  his  decision  to  convert  to 
stallation  for  additional  applications  electricity.  Wiring  costs  again  threat- 
of  electricity  it  was  found  that  two  ened  the  sale,  but,  by  rearranging  the 
steam  vulcanizers  and  two  oil  bath  laboratory  apparatus  to  concentrate  all 
vulcanizers  were  being  heated  by  gaso-  of  the  electric  equipment  on  one  side 
line  from  burners  improvised  from  of  the  room,  and  thus  eliminating  long 
camp  stoves.  Obviously  if  these  units  conduit  runs,  costs  were  made  satisfac- 
could  be  converted  to  electricity  the  tory  to  the  customer. 


Air  Conditioning 
in  Chicago  Triples 

To  255  air-conditioning  installations 
in  Chicago  made  prior  to  1933,  124 
were  added  in  1933,  238  in  1934  and 
317  in  1935,  making  a  present  total 
of  934,  according  to  a  recent  report 
by  the  Commonwealth  Edison  Com¬ 
pany.  In  the  three-year  period  the 
connected  load  grew  from  32,614  hp. 
to  48,742  hp.  While  the  number  of 
installations  increased  by  more  than 
360  per  cent,  the  connected  horse¬ 
power  load  rose  only  about  50  per 
cent,  showing  by  the  greater  number 
of  smaller  jobs  that  atmosphere  con¬ 
trol  is  finding  a  rapidly  widening  ap¬ 
plication.  This  obvious  deduction  is 


Good  selling  by  the  utility  converted  this  dental  laboratory  from  gasoline 
heat  to  complete  electrification,  bringing  greater  convenience,  safety, 
cleanliness  and  lower  costs  to  the  customer 
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Air  Conditioning  Installations 
in  Chicago 

as  of  Derember  31,  1935 


No. 

Average 

locations 

Jobs 

Hp. 

Hp. 

Ranks . 

8 

1.252i 

157 

Brokers,  exrhanires . 

9 

773 

86 

Beauty  shops . 

12 

113 

9 

f’hurches . 

4 

167 

42 

Civic  buildings . 

1 

1 16>5 

116 

Clubs . 

4 

359 

90 

Dance  halls . 

4 

465 

116 

Doctors,  dentists . 

15 

Hi 

Drug  companies . 

21 

2944 

14 

Hospitals . 

14 

914 

6 

Hotels . 

24 

3.554 

148 

Industrial 

Bakery . 

19 

3044 

16 

Candy . 

29 

3.7334 

129 

Printing . 

24 

2.2454 

94 

Miscellaneous.  . 

28 

1.2604 

45 

General  offices  and  buildings.. 

83 

7,015} 

85 

Private  offices . 

171 

4544 

2 

Residences . 

69 

125} 

2 

Restaurants  . 

143 

3.737} 

26 

Stores 

Candy . . 

16 

36 

2 

Clothing,  dept . 

28 

1.8504 

66 

Fur . 

8 

35 

4 

Shoes . 

15 

129 

9 

Food . 

7 

385} 

55 

Miscellaneous . 

16 

1.142 

71 

Studios . 

5 

419} 

84 

Undertakers . 

21 

21 1} 

10 

Theaters . 

136 

18.7994 

138 

Total . 

934 

48.942 

strengthened  by  the  diversity  of  users 
shown  in  the  accompanying  table  of 
installations  at  the  end  of  1935,  quoted 
from  the  report. 

• 

Black  Derbies  Create 
Small-Town  Sensation 

“Our  experience  so  far  indicates 
that  small-town  people  are  more  inter¬ 
ested  in  sales  promotion  work  than  are 
the  people  in  larger  cities,”  says 
George  A.  Mills,  president  Kansas 
Electric  Power  Company.  In  the 
smaller  places  people  have  more  time 
for  human  contacts  and  anything  of 
novel  appeal  produces  results  from 
their  awakened  curiosity.  The  thing 
gets  into  the  local  newspaper,  and  that 
helps.  To  show  how  the  small  com¬ 
munity  reacts  to  business  enterprises, 
here  are  quotations  from  a  story  of 
131  column  inches  in  the  Bonner 
Springs  Chieftain: 

Boys  in  Derbies  Lignt  the  City 
By  Demonstrating  Proper  Lighting 
Make  City  Light  Conscior 

To  prove  their  point  that  proper  lighting 
is  far  cheaper  than  permanent  poor  sight, 
the  Kansas  Electric  Power  Company  has  or¬ 
ganized  two  crews,  operating  on  their  various 
properiies.  Two  of  these  boys,  identified  by 
their  black  derbies  and  their  perfectly  white 


car,  have  been  on  the  Bonner  Springs  prop¬ 
erty  since  January  25.  They  are  expected  to 
remain  at  least  three  weeks  before  going  to 
other  divisions  of  the  company. 

The  purpose  of  this  work  is  two-fold  and 
may  appear  on  the  face  to  be  an  earnest 
effort  on  the  part  of  the  company  to  sell 
more  energy,  but  there  is  another  basic 
reason  that  is  far  more  important  than  the 
commercial  value  of  the  undertaking. 

The  company  is  attempting,  and  meeting 
with  considerable  success  in  its  effort,  to  join 
the  national  movement  of  giving  better  light¬ 
ing  in  the  homes. 

The  result  of  the  work  of  these  engineers 
is  gradually  being  brought  home  to  the 
people.  The  home  folk  are  beginning  to 
realize  that  the  home  is  the  proper  place  for 
good  illumination. 

G.  H,  Thompson,  in  charge  of  the  vork 
here,  is  assisted  by  J.  H.  Reeves  and  Russell 
Gates,  local  commercial  manager.  Thomp¬ 
son  states  that  they  plan  to  go  into  as  many 
homes  as  possible,  and  in  nearly  every  case 
their  advice  is  met  with  an  interested  recep¬ 
tion  and  their  efforts  have  resulted  in  the 
sale  of  more  than  50  complete  units,  meet¬ 
ing  the  specifications  so  rigidly  set  by  the 
I.E.S. 

• 

Graphs  Lower  Rates 
for  Larger  Use 


Back  in  1922  the  average  domestic 
customer  of  the  Hartford  Electric 
Light  Company  used  286  kw'.-hr,  per 
year  and  had  little  conception  of  how 
his  rates  would  decrease  through  addi¬ 
tional  consumption  of  energy.  Since 
then  promotional  rates  have  popular¬ 
ized  the  service  to  the  point  where  the 
average  consumption  is  now'  close  to 
1,000  kw.-hr.  per  residential  customer, 
with  corresponding  reductions  in  rates 
and  in  average  prices  of  energy.  The 
company  has  had  much  to  say  about 
this  in  newspaper  advertising  and  in 
other  ways,  but  only  recently  set  up  a 
residential  bogie  thermometer  in  its 
main  offices  to  stress  its  progress  to¬ 
ward  the  l,200-kw.-hr.  goal,  at  which 
point  rates  will  he  established  on  a 


still  lower  basis,  comparable  to  pres¬ 
ent  fully  electrified  home  service  costs 
on  the  system. 

• 

Energy  Usage 
of  the  Range 

By  R.  W.  WINSBOROUGH 

Southwestern  Gas  &  Electric  Compan> 
Shreveport,  La. 

In  November,  1934,  the  Southwest¬ 
ern  Gas  &  Electric  Company  placed 
40  ranges  on  trial  in  the  town  of  Tex¬ 
arkana.  The  first  full  month’s  billinti 
after  the  installations  was  in  January. 
1935.  Therefore,  January,  1935,  may 
be  compared  to  January,  1934,  and  the 
difference  in  usage  for  these  two 
months  will  indicate  the  value  of  the 
range  plus  the  value  of  any  gravity 
additions  between  January,  1934,  and 
January,  1935. 

For  January,  1935,  28  bills  were 
tabulated  in  comparison  with  January. 
1934.  The  average  increased  kilowatt- 
hour  per  customer  was  161.  In  the 
month  of  February  bills  from  30  of 
these  customers  revealed  that  the  aver¬ 
age  increased  kilowatt-hour  per  cus¬ 
tomer  was  155.  These  figures  are 
shown  in  the  accompanying  table.  Dis¬ 
counting  them  for  normal  load  in¬ 
crease,  aside  from  range  usage,  it  is 
felt  that  these  data  support  the  con¬ 
servative  figure  of  125  kw.-hr.  per 
month  which  is  used  by  the  company 
for  estimating  the  annual  revenue 
added  by  the  sale  of  an  electric  range. 


Table  of  Increased  Ener^  Use 
From  Electric  Ranges 


^Kilowatt-Hours — .  . — Kilowatt-Hours^ 


C  us- 
tonier 

Jan.. 

1933 

Jan., 

1934 

Inc. 

Feb.. 

1933 

Feb.. 

1934 

Inc. 

1 

347 

641 

294 

279 

569 

290 

2 

191 

454 

263 

176 

498 

322 

3 

172 

558 

386 

85 

333 

248 

4 

70 

261 

191 

1 10 

316 

206 

5 

83 

81 

—2 

95 

173 

78 

6 

60 

226 

166 

80 

186 

106 

7 

40 

167 

127 

90 

191 

101 

8 

49 

170 

121 

135 

429 

294 

9 

113 

312 

199 

78 

175 

97 

10 

119 

318 

199 

72 

236 

164 

1 1 

94 

164 

70 

61 

240 

179 

12 

91 

297 

206 

41 

168 

127 

13 

43 

216 

173 

92 

206 

114 

14 

45 

176 

131 

63 

60 

— 1 

15 

72 

222 

150 

16 

’  ios 

“189 

“si 

47 

160 

113 

17 

57 

197 

140 

152 

557 

405 

18 

143 

458 

315 

109 

149 

40 

19 

86 

199 

113 

53 

152 

99 

20 

89 

251 

162 

47 

233 

186 

21 

49 

114 

65 

67 

171 

104 

22 

49 

251 

202 

23 

“53 

“no 

“77 

50 

243 

193 

24 

51 

249 

198 

80 

250 

|70 

157 

71 

87 

138 

102 

119 

25 

112 

274 

162 

57 

214 

26 

59 

191 

132 

47 

118 

27 

85 

213 

128 

67 

154 

28 

93 

244 

151 

88 

226 

29 

118 

239 

121 

101 

203 

30 

103 

239 

136 

89 

208 

Totals  2.723 

7,228 

4.505 

2.632 

7.291 

4,659 

155 

Aver. 

97. 

3  258.3 

161 

88 

243 
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REAL 

MORE 


PROTECTION  ^ 


The  bright  lad  who  got  off,  “beauty 
is  only  skin  deep”  unloaded  a 
mouthful  of  real  horse  sense.  In 
his  quaint  way  he  suggested  that 
essential  qualities — or  the  lack  of 
them — may  be  concealed  beneath 
the  outward  physical  appearance. 

It’s  good  advice,  too,  whether  you 
are  considering  peaches,  a  new  car, 
oranges,  women — or  wire!  One  wire 
may  look  pretty  much  like  another, 
but  if  it  is  to  be  exposed  to  heat, 
moisture,  oil,  grease,  acids,  fumes 
or  fire  hazard,  which  is  the  best  for 
your  purpose?  The  answer  lies  un¬ 


der  the  “skin”  —  in  the  materials 
used  in  the  insulation  and  the  way 
it  is  processed  over  the  conductor. 

Asbestos  is  the  material  we  use. 
Exclusive  processing  methods  con¬ 
vert  it  into  an  impervious  wall  of 
insulation  highly  resistant  to  the 
deteriorating  agents  mentioned.  It’s 
a  real  protection  against  wire  failure. 
Send  for  our  catalog  which  describes 
many  of  our  fifty  different  construc¬ 
tions.  Send  for  samples  if  you  want 
to  look  beneath  the  “skin.” 

Rockbestos  Products  Corporation, 
814  Nicoll  St.,  New  Haven,  Conn. 


ROCKBESTOS  A.V.C. 

the  wire  with  permanent  insulation 


Thti  is  a 
Rockbestos 
600  Voh 
/t.V.C. 
Power  Cable 


Outer  covering 
of  lough 
asbestos  braid 


Felted  asbestos 
insulation 


A  sbeslos  sealed  high 
dielectric  insert 


Felted  asbestos 
insulation 
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MEX 

OF  THE  INDUSTRY 


W.  T.  Neill  of  Portland 
Made  Vice-President 

Will  T.  Neill,  who  was  recently  elected 
a  vice-president  of  the  Pacific  Power  & 
Light  Company  (April  25,  page  120), 
brings  to  his  new  executive  position  an 
extensive  knowledge  of  utility  rate  and 
valuation  problems.  For  the  past  fifteen 
years  he  has  been  associated  with  Pa¬ 
cific  Power  &  Light  in  charge  of  rates, 
valuations  and  relations  with  state  regu¬ 
latory  commissions. 

Having  had  some  experience  in  elec¬ 
trical  construction  work  prior  to  gradu¬ 
ation  from  the  University  of  Oregon  in 
1913,  following  the  completion  of  his 


elected  president  of  the  Carnegie  Insti¬ 
tute  of  Technology.  Professor  Dudley 
has  done  much  original  work  with  the 
braking  equipment  on  electric  rolling 
stock  and  high-speed  stream-lined  trains. 


Dr.  Van  de  Graaff  Awarded 
Elliott  Cresson  Medal 

Dr.  Robert  J.  Van  de  Graaff,  associate 
professor  of  physics  at  the  Massachusetts 
Institute  of  Technology,  has  been 
awarded  the  Elliott  Cresson  Medal  by 
the  Franklin  Institute  of  the  State  of 
Pennsylvania  “in  consideration  of  his  de¬ 
velopment  of  an  electrostatic  generator 
for  the  production  of  high-voltage  direct 
currents,  through  which  he  has  made 
possible  the  extension  of  nuclear  inves¬ 
tigation.” 

Massachusetts  Institute  of  Technol¬ 
ogy’s  famous  electrostatic  generator  was 
designed  by  Dr.  Van  de  Graaff  while  he 
was  a  research  associate  in  the  institute’s 
department  of  physics.  Following  grad¬ 
uation  from  the  University  of  Alabama 
and  a  year  at  the  Sorbonne,  he  was  ap¬ 
pointed  a  Rhodes  Scholar  in  1925,  and 
for  the  next  four  years  studied  at  Oxford 
University.  From  1929  until  1931,  when 
he  joined  the  staff  of  M.I.T.,  he  carried 


Benjamin  Electric  Names 
Additional  Executives 

At  a  formal  meeting  of  the  board  of 
directors  of  the  Benjamin  Electric 
Manufacturing  Company,  DesPlaines, 
Ill.,  additional  officers  were  elected  as 
follows:  E.  E.  Bradway,  Wilmette,  Ill., 
vice-president  in  charge  of  operations; 
J.  H.  Fall,  3d,  Winnetka,  Ill.,  vice-presi¬ 
dent  and  general •  sales  manager;  B.  G. 
Kodjbanoff,  New  York,  N.  Y.,  vice- 
president  in  charge  of  eastern  division; 
Miles  F.  Steel,  San  Francisco,  Calif., 
vice-president  in  charge  of  Pacific  Coast 
division;  C.  B.  Harlow,  Oak  Park,  Ill., 
vice-president  in  charge  of  central  divi¬ 
sion;  C.  F.  W.  Alfvin,  Winnetka,  Ill., 
secretary  and  assistant  treasurer,  and 
D.  S.  Hazen,  Park  Ridge,  Ill.,  comptrol¬ 
ler  and  assistant  secretary. 


technical  education  he  was  appointed  to 
the  engineering  staff  of  the  Public  Serv¬ 
ice  Commission  of  Oregon.  He  left  the 
commission  to  enter  private  practice  as  a 
utility  valuation  specialist.  Later  he  be¬ 
came  associated  with  Henry  L.  Gray,  con¬ 
sulting  engineer,  where  he  assisted  in 
the  preparation  of  rate  cases  and  ap¬ 
praisals  for  the  Pacific  Power  &  Light 
Company  and  for  the  Portland  Gas  4 
Coke  Company.  His  appointment  as  rate 
engineer  of  Pacific  Power  &  Light  fol¬ 
lowed  in  1921. 


►  L.  G.  Gale,  formerly  chief  electrical 
engineer  James  Wilkinson  &  Company, 
Boston,  Mass.,  is  now  sales  engineer  for 
the  National  Electric  Products  Corpora¬ 
tion,  with  offices  at  Boston. 

►  Samuel  L.  Irving  of  Chester,  presi¬ 
dent  of  James  Irving  &  Son,  Inc.,  woolen 
yarn  manufacturers,  has  been  elected  a 
director  of  the  Philadelphia  Electric 
Company. 

►  W.  M.  Park  has  been  appointed  to 
the  Sauk  Center,  Minn.,  Water,  Light 
and  Power  Commission,  succeeding  Dr. 
H.  F.  Henneman,  who  held  the  position 
for  eighteen  years. 

►  George  R.  Tuck  has  been  appointed 
wire  inspector  at  Needham,  Mass.,  suc¬ 
ceeding  the  late  Joseph  Alexander. 
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Your  Search  for  the 
Right  Truck  Ends  Here 


International  Harvester  Company 

( Incorporated) 


606  So.  Michigan  Avo. 


Chicago,  Iliinois 


Below:  International  Half-Ton  Truck  used  by  The  Milwaukee  Electric  Railway 
&  Licht  Co..  Milwaukee,  to  seirice  street  lamps.  The  telescopic  ladder  can  be 
moved  to  any  desired  angle  and  extended  to  a  total  length  of  IS  feet.  When  not  in 
use.  it  folds  down  and  is  carried  in  a  saddle-like  arrangement  on  top  of  the  cab. 


IN  THE  International  line  there’s  a  truck  for  your  job.  Here, 
in  one  line  of  trucks,  with  25  different  models  and  a  total  of 
70  wheelbase  lengths,  the  needs  of  the  truck  user  are  met 
completely. 

Each  year  increasing  numbers  of  truck  operators  realize  that 
this  complete  line  holds  the  best  solution  to  their  problems. 
International  new>truck  registrations  for  the  year  1935  over 


1934  showed  a  gain  nearly  three  times  as  large  as  that  of  the 
truck  industry  as  a  whole. 


Truck  operators  recognize  the  extra  value  that  International 
Harvester  is  able  to  build  into  every  truck  that  bears  the  name. 
More  than  thirty  years  of  perfecting  all-truck  construction 
means  a  great  deal  to  every  user. 


Call  on  the  nearest  Company>owned  branch,  or  an  Inter¬ 
national  dealer,  and  inspect  the  trucks  designed  to  do  your 
work.  A  demonstration  will  point  the  way  to  new  profits  in 
your  business.  • 


was  occupying  the  position  of  assistant 
superintendent.  He  is  a  graduate  of  the 
Carnegie  Institute  of  Technology,  Pitts¬ 
burgh,  Pa. 

►  H.  H.  Cake  has  resigned  as  sales  en¬ 
gineer  of  the  General  Electric  Supply 
Company  at  Los  Angeles,  Calf.,  to  be¬ 
come  associated  with  J.  E.  Haseltine 
Company,  Portland,  Ore. 

►  John  F.  Cooke  has  been  appointed 
to  direct  sales  of  the  hoist,  pump  and 
marine  division  of  the  American  Engi¬ 
neering  Company,  Philadelphia,  Pa. 

►  W.  F.  Ring  was  elected  to  the  board 
of  the  Lancaster  County  (Nebr.)  Rural 
Power  District  at  a  recent  meeting  of 
directors.  He  fills  a  vacancy  left  by  the 
death  of  Frank  Lolte  of  Walton. 

►  Benjamin  F.  Liddon  will  again  head 
the  Alcorn  County  (Miss.)  Electric 
Power  Association  for  the  year  1936-37, 
having  been  re-elected  at  the  recent 
annual  meeting. 

►  C.  E.  Plummer,  formerly  superin¬ 
tendent  of  electrical  distribution  for  the 
Turlock  (Calif.)  Irrigation  District,  is 
now  electrical  engineer  for  the  Modesto 
(Calif.)  Irrigation  District. 

►  Chas.  E.  Roraback  has  been  elected 
a  director  of  the  Torrington  (Conn.) 
Electric  Light  Company  to  succeed  the 
late  George  B.  Alvord.  Mr.  Roraback 
also  succeeds  Mr.  Alvord  as  a  director 
of  the  Torrington  Water  Company. 

►  R.  M.  Hudgins,  formerly  with  the 
Winston-Salem  force  of  the  Duke  Power 
Company,  has  been  promoted  to  the 
position  of  manager  of  the  Elkin  district 
to  succeed  H.  T.  Brown,  who  was  re¬ 
lieved  of  his  duties  at  his  own  request 
because  of  ill  health.  Mr.  Hudgins  is  a 
native  of  Hampton,  W.  Va.,  and  a  gradu¬ 
ate  of  the  Virginia  Military  Institute  in 
electrical  engineering. 


Alabama  Power  Elects  employees  of  the  company  who 

Coleman  Vice-President  showered  him  with  congratulations  as 

soon  as  the  news  reached  them  of  his 
A.  S.  Coleman  of  Montgomery,  Ala.,  promotion, 
has  been  elected  a  vice-president  of  the 
Alabama  Power  Company.  The  selec¬ 
tion  was  made  at  the  recent  annual 
meeting  of  the  board  of  directors,  at 
which  all  other  present  officers  were 
re-elected. 

Mr.  Coleman  is  division  manager  of 
the  southern  division  and  maintains 


Graybar  Employees  Complete 
Long  Service  Record 

Elmer  W.  Shepard,  treasurer  of  the 
Graybar  Electric  Company,  completed 
his  thirtieth  year  of  continuous  service 
with  that  company  in  April.  Mr.  Shep¬ 
ard  started  in  the  secretary’s  office  in 
Chicago  in  1906,  when  Graybar  was  part 
of  the  Western  Electric  Company,  with 
the  main  office  in  Chicago.  Subsequent 
appointments  sent  him  to  Indianapolis, 
Cleveland  and  New  York  for  the  organ¬ 
ization,  and  later  when  the  supply  de¬ 
partment  of  Western  Electric,  with  which 
he  was  connected,  became  Graybar,  Mr. 
Shepard  was  made  treasurer  of  the  new 
organization  and  appointed  a  director  of 
the  Graybar  Management  Corporation. 
Four  other  Graybar  employees  completed 
service  records  in  April,  ranging  from  20 
to  45  years.  John  T.  Valenta  of  Chicago 
heads  the  list  with  45  years  of  service 
and  has  the  distinction  of  the  longest 
service  record  of  any  Graybar  employee. 
These  years  have  been  spent  in  Chicago 
in  the  sales  department.  Mr.  Valenta  is 
assistant  supply  specialist  at  Chicago. 
George  W.  Cramond,  manager  of  the 
utilities  department  at  Cincinnati,  and 
Edward  R.  Evans,  service  supervisor  at 
Buffalo,  each  receive  the  30-year  award. 
Daniel  H.  Freeman,  city  salesman  at  the 
Boston  office,  completes  his  twentieth 
year. 

O.  H.  Leutwiler  has  been  appointed 
service  manager  for  the  Graybar  Electric 
Company,  Inc.,  at  St.  Louis,  Mo.  Mr. 
Leutwiler,  who  has  been  with  the  com¬ 
pany  at  St.  Louis  since  1908,  has  en¬ 
gaged  in  voucher  and  accounting  work 
ever  since  he  joined  the  staff.  Van  T. 
Pennoyer,  his  predecessor,  has  retired 
after  many  years  of  service. 


headquarters  in  Montgomery.  He  has 
occupied  this  position  for  the  past  twelve 
years. 

Prominent  in  industrial,  business, 
civic  and  social  affairs  of  Montgomery 
and  its  trade  territory,  Mr.  Coleman  has 
achieved  his  high  position  with  the 
power  company  step  by  step,  starting  his 
career  in  the  industry  as  a  meter  tester’s 
assistant  with  the  old  Birmingham  Rail¬ 
way,  Light  &  Power  Company  in  1911. 

In  1919  Mr.  Coleman  went  to  Mont¬ 
gomery  to  become  associated  for  nearly 
two  years  with  Ray  Rushton  as  receiver 
for  the  Montgomery  Light  &  Traction 
Company.  In  1921  he  joined  the  Ala¬ 
bama  Power  Company  as  manager  of 
the  Gadsden  district,  but  returned  to 
Montgomery  in  1923  as  district  manager. 

The  new  vice-president  is  popular  with 


►  Ralph  W.  Wiley,  chief  of  the  San 
Francisco  Department  of  Electricity,  was 
elected  last  week  in  Chicago  president  of 
the  International  Association  of  Electri¬ 
cal  Inspectors.  Entering  the  city’s  sen- 
ice  in  1912  as  underground  engineer  in 
the  Department  of  Electricity,  Mr.  Wiley 
rose  by  successive  stages  to  head  the  de¬ 
partment.  He  has  been  chief  electrician 
since  1920.  Mr.  Wiley  is  widely  known 
as  an  inventor  of  electrical  devices  and 
invented  and  installed  the  city’s  traffic 
system  of  signals.  San  Francisco  was  the 
first  city  to  install  automatic  electric 
stop-and-go  devices. 

►  William  T.  White,  director  and  gen 
eral  sales  manager  of  the  Horton  Manu¬ 
facturing  Company,  Fort  Wayne,  Ind- 
maker  of  household  washing  machines- 
has  resigned.  Mr.  White  began  as  > 


Among  those  present  at  the  recent  sales  convention  of  the  Edison  Electric 
Institute  in  Chicago  (left  to  right):  Ray  Turnbull,  General  Electric;  C.  A. 
Nash,  Peoples  Light,  and  Davis  DeBard,  Stone  &  Webster. 
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Continuous  Bill 
Analysis 
at  Small 


2  0  9 
2  2  3  0 
1110 
84  56 
1870 
22780 
2961 
507  0  4 
4  5  2  7 


Monthly 


390 
59  9 
1718 
2  00  8 
4  20  2 
4  57  6 
0  37  4 
0  79  7 
15  14  5 
15  64  0 
26  050 
26  62  2 
38  32  5 


2  0  9 

2  4  4  7 

3  5  5  7 
1201^ 
1  306  3 
3  o  o  7  1 
3963  2 
9041  6 

9  4  94  > 

19  8  96  3 
205255 
345691 
35312  7 
522597 
53021 7 
£1  75  9  3 


371 
95  90 

3  10 
0  1  90 

2  54 
6  8  50 
219 
50  98 

107 

5  16a 
141 
4  0  27 


100X80 
5042' 
164592 
547  5 
153340 
504  9 
144506 
4  00  9 
120810 


Bill  Analysis  for  one  rate 

Revenue  effect  of  any  proposed  rate  may  be  readily  determined 


Hailed  as  the  first  practicable 
and  economical  means  for  pro¬ 
ducing  reports  currently,  this  One- 
step  Method  of  Bill  Analysis  enables 
you  to  have  always  up-to-date  figures 
available  for  rate  calculations* 


The  simplicity  of  this  method  lies 
in  the  fact  that  the  consumptions  on 


monthly 
bills  are  dis¬ 
tributed  by 
kw.-hr.  steps 
in  a  single 
operation. 
Tabulating 
is  done  from 


ary  billing  register  without  in  any 
way  interrupting  your  regular  rou¬ 
tine. 

Our  month-to-month  bill  frequency 
tables  supply  a  new  gauge  on  consum¬ 
er  response.  Thus,  for  the  first  time 
you  can  appraise  the  result  of  pro¬ 
motional  rates  or  other  new  business 
activities  in  converting  unprofitable 
into  profitable  customers.  The  com¬ 
bined  tables  furnish  a  complete  re¬ 
port  of  the  latest  year’s  data  for  con- 
sistant  rate  making. 

To  appreciate  the  value  and  econ¬ 
omy  of  this  new  method,  let  us 
submit  the  cost  of  a  complete  bill 


/?.  &  S.  Bill  Frequency  Analyzer:  your  custom-  analysis. 

This  machine  we  developed  especially 
for  our  Public  Utility  Rate  Service. 

The  kw.-hrs.  billed  are  entered  on  the 

riding  machine  keyboard.  A  tape  i,  Recorciing  &  Statistical  Corporatioti 

prepared  of  all  items  and  a  consump*  ”  t 

tion  total  accumulated,  which  serves  The  World*s  Largest  Statistical  Service  Organization 

as  a  control.  At  the  same  time — by 

this  single  operation— the  bill  count  102  Maidcil  Lane,  NcW  York 

for  each  kw.-hrs.  step  is  made  by  the 

electrically  controlled  accumulating  BOSTON  PHILADELPHIA  CHICAGO  DETROIT  OKLAHOMA  CITY 
registers.  MONTREAL  TORONTO 
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i<alesman  for  the  company  upon  his  grad¬ 
uation  from  the  University  of  Michigan 
in  1924  and  has  been  successively  district 
manager,  advertising  manager,  sales  and 
advertising  manager  and,  since  1933, 
general  sales  manager. 


the  company’s  Gold  Button  Club,  sig¬ 
nalizing  20  or  more  years  of  service,  and 
he  was  active  in  national  industry  af¬ 
fairs.  His  foresight  in  appraising  fields 
for  expanded  electrical  service  and  his 
analytical  capacities  were  widely  valued 
both  inside  and  without  the  Boston 
organization. 


OBITUARY 


►  George  L.  Fiske,  Arlington,  Mass., 
electrical  engineer,  died  April  13,  at  the 
age  of  60.  Mr.  Fiske  was  superintend¬ 
ent  of  the  Clark  &  Mills  Electric  Com¬ 
pany,  Boston,  for  40  years. 

►  Frank  G.  C.  Rogers,  who  retired 
last  winter  after  30  years’  service  as 
electrical  engineer  of  the  American  Can 
Company,  Boston,  Mass.,  died  at  his 
home  in  Revere,  Mass.,  on  April  29,  at 
the  age  of  55. 

►  George  T.  Nophsker,  purchasing 
agent  for  the  Penn  Central  Light  & 
Power  Company,  Altoona,  died  April  23, 
after  a  long  illness.  Mr.  Nophsker  was 
well  known  to  manufacturers,  dealers 
and  operating  personnel  of  the  utility- 
industry.  He  had  been  identified  with 
Penn  Central  continuously  since  1912. 
He  was  the  company’s  first  engineer 
and  was  associated  with  Vice-President 
J.  E.  Shute  in  right-of-way  projects.  He 
made  the  surveys  for  a  number  of  the 
power  lines  in  the  company’s  area  of 
operation.  He  had  been  purchasing 
agent  since  1918.  Mr.  Nophsker  was 
51  years  of  age. 

►  F.  H.  Rickeman,  general  manager  of 
Interstate  Light  &  Power  Company  at 
Galena,  Ill.,  died  April  6,  of  heart  dis¬ 
ease.  He  had  been  manager  of  the  com¬ 
pany  for  25  years  and  was  63  years  of 
ago. 

►  Lester  H.  Nation,  assistant  superin¬ 
tendent  of  the  meter  department,  Malden 
(Mass.)  Electric  Company,  died  sud¬ 
denly  at  his  home  in  Malden  on  April  22. 
He  was  born  in  Malden  44  years  ago  and 
was  educated  at  Wentworth  Institute, 
joining  the  company  in  1925. 

►  Frank  N.  Leslie,  superintendent  of 
the  Chippewa  Falls,  Wis.,  plant  of  the 
Northern  States  Power  Company  as  well 
as  superintendent  of  the  utility’s  meter 
and  service  department  of  that  district, 
died  April  8  in  his  sixty-fourth  year. 
Mr.  Leslie  joined  the  utility  when  it  was 
known  as  the  Chippewa  Fuel,  Water 
Works  &  Light  Company  in  1896. 

►  Prof.  Barry  MacNutt,  for  many 
years  head  of  the  physics  department 
at  Lehigh  University,  and  widely  known 
in  the  electrical  field  as  co-author  with 
the  late  Prof.  William  Suddards  Frank¬ 
lin  of  the  Massachusetts  Institute  of 
Technology  of  a  number  of  books  on 
electricity  and  magnetism,  died  at  his 
home  in  Gloucester,  Mass.,  on  April  26. 
He  was  born  in  Fort  McHenry,  Md.,  ^ 
years  ago,  and  retired  from  teaching  m 
1927. 


Walter  C.  Baylies,  formerly  president 
of  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  and  for  many  years  a 
prominent  figure  in  Boston  business 
circles  through  his  banking,  railroading 
and  manufacturing  connections,  died 
May  3,  in  his  seventy-fourth  year.  Mr. 
Baylies,  who  retired  as  president  of  the 
Edison  company  about  a  year  ago  (Elec¬ 
trical  World,  May  11,  1935,  page  72) 


The  simplicity  of  operation 
of  Lincoln  Demand  Meters 
results  in  dependability  and 
lotv  maintenance  cost.  In 
Lincoln  Demand  Meters,  only 
one  simple  unit,  comprising 
of  a  shaft  and  pointer  and 
two  bimetallic  coils,  moves — 
and  that  SLOWLY.  They  are 
free  of  timing  mechanisms 
and  of  all  rapidly  moving 
parts. 


LINCOLN 

DEMAND  METERS 


was  born  in  Taunton  and  graduated  from 
Harvard  in  1884. 

He  began  his  business  career  in  rail¬ 
roading  with  the  Erie,  becoming  assistant 
general  freight  agent  in  New  York.  In 
1889  he  moved  to  Boston  and  first  became 
associated  with  Boston  Edison  as  vice- 
president  in  1891,  serving  for  three  years. 
He  was  again  elected  to  this  office  in  1900. 
He  served  as  president  from  April,  1932, 
to  February,  1935. 


Watt  Demand  and  Am* 
pere  Demand  meten  for 
every  requirement,  in* 
dicating  or  Graphic . 


£.  C.  Kimball 

Edward  C.  Kimball,  for  many  years 
an  outstanding  figure  in  the  Boston 
Edison  company’s  sales  organization, 
and  known  throughout  the  industry  for 
his  activities  in  industrial  power  and 
load  building  fields,  died  suddenly  on 
May  4  at  the  Lynn  Hospital,  following 
an  attack  of  acute  appendicitis.  He 
was  born  at  Brockton,  Mass.,  in  1876, 
and  after  a  short  experience  in  dry 
goods  wholesaling  joined  the  Edison 
sales  staff  in  1901.  For  two  years  fol¬ 
lowing  the  merger  with  the  Boston  Elec¬ 
tric  Light  Company  in  1902  he  was  en¬ 
gaged  in  standardizing  rates,  later  be¬ 
coming  head  of  the  complaint  division. 
Since  1910  he  has  been  assistant  super¬ 
intendent  of  sales.  Mr.  Kimball  was  a 
member  of  the  Edison  Pioneers  and  of 


INDEPENDENT  DF  THE 
WATTHOUR  METER 


Lincoln  Demand  Meters  operate 
independently  of  the  watthour 
meter.  They  are  merely  con- 
nected  to  the  same  load.  One 
type  of  Demand  Meter  for  any 
make  or  type  of  Watthour  Meter, 
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Bus  Protection  j 

Gives  Service  Reliability 

[Continued  from  page  56] 

teresting  switching  operation  occurred 
which  gave  at  the  worst  momentary 
interruption  to  service  to  the  particu¬ 
lar  station  area  where  the  trouble  ex¬ 
isted,  but  which  in  no  case  resulted  in 
any  extensive  interruption  to  service. 

The  theoretical  considerations  and 
the  practical  experience  with  differen¬ 
tial  protection  schemes  outlined  above 
seem  definitely  to  indicate  that  in 
modern  power  supply  systems  differ¬ 
ential  protection  of  buses  is  essential. 
Further,  the  benefits  to  be  derived  are 
not  only  those  most  important  and 
intangible  benefits  of  better  service 
and  good  will,  but  the  very  definite 
tangible  benefits  of  decreased  damage 
to  equipment  and,  therefore,  decreased  | 
maintenance  costs.  From  this  it  seems  j 
clear,  to  the  author  at  least,  that  no  j 
important  high-tension  bus  or  station  j 
can  afford  to  be  without  it.  When  all ! 
theoretical  considerations  and  exten¬ 
sive  practical  experience  definitely 
show  an  adequate  return  from  every 
standpoint  on  the  cost  of  providing 
differential  protection  there  seems  to  j 
he  no  reason  for  deferring  so  essential  i 
a  job  on  any  bus  supplying  a  load  | 
area  of  any  consequence.  | 

Exposition  in  London 
Maps  Electrical  Needs 

Consumption  of  electric  energy  by  the 
Earl’s  Court  Exposition  in  London  is 
put  at  more  than  5,000,000  units  annually 
for  light  and  power  and  from  8,000,000 
to  11,000,000  additional  for  heating. 
The  plans  call  for  air  conditioning  of  the 
main  building  and  for  the  heating  of  the 
large  swimming  pool  which  is  a  feature 
of  the  sports  center  to  be  erected. 

• 

French  Output  Rises 

Production  of  electric  energy  in 
France  last  year  totaled  11,060,991,000 
kw.-hr.  against  10,702,178,000  in  1934, 
according  to  reports  for  the  68  principal 
generating  stations  representing  prac¬ 
tically  95  per  cent  of  the  country’s 

f  capacity. 

^  • 

1  Lighting  Costs  Studied 

Street  lighting  costs  in  Rochester, 

■  N.  Y.,  are  being  compared  with  other 
ciUes.  City  Manager  Baker  has  named 
a  committee  which  is  to  report  prior  to 

I  expiration  of  the  present  contract  with 
Rochester  Gas  &  Electric  on  December 
31,  next. 

I 


HowfknY 


- OF  THESE 

QUESTIONS  CAN 
you  ANSWER? 


What  new  device  saves  25%  to  40%  of  drafting 
time  and  results  in  far  greater  accuracy? 

How  can  you  eliminate  discoloration,  brittleness 
and  bad  odor  from  Vellum  tracings? 

Is  it  possible  to  make  a  pencil  tracing  that  will  repro¬ 
duce  approximately  as  well  as  an  ink  tracing — 
thereby  eliminating  the  expense  of  ink  work? 


By  what  simple,  inexpensive  process  are  black  line 
prints  made  directly  from  the  tracing — without  the 
use  of  a  negative,  or\6  faster  than  blue  prints? 

What  process  is  used  by  engineers  and  draftsmen 
when  they  wish  to  make  extensive  alterations  on  part 
of  a  tracing,  without  redrawing  the  entire  tracing? 


YouMI  find  the  answers — and  a  mine  of  other 
valuable  information,  besides — in  our  new. 
Free  Book,  **Ten  Doors  To  Progress.**  Mail 
the  coupon  for  your  copy  .  .  .  There*s  no 
obligation. 


Charles  Bruning  Company,  Inc., 

102  Reade  Street 
New  York  City,  N.  Y. 

Please  send  me  your  FREE  illustrated 
book,  "Ten  Doors  To  Progress." 

Name . 

Company . 

City . 


Address 


•  BRUNING 


SENSITIZED  PAPERS  .  .  .  REPRODUCTION  PROCESSES  .  .  . 
DRAFTING  ROOM  EQUIPMENT  .  .  .  DRAWING  MATERIAL 


NEW  YORK  CHICAGO  DETROIT  BOSTON  NEWARK  ST.  LOUIS  PITTSBURGH 
LOS  ANGELES  SAN  FRANCISCO  MILWAUKEE 
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NEW  EQUIPMENT 
AVAILABLE 


Insulating  Machine 


Features  of  simplicity,  high  speed,  (ffi. 
ciency  and  compactness  are  claimed  for  this 


Type  HA:  two  types  available  for 
srenerator  and  transformer  protection ; 
treneralor  unit  provided  with  taps  to 
operate  on  unbalance  of  10  or  20 
per  cent  of  smaller  secondary  current; 
transformer  unit  operates  on  fixed  dif¬ 
ferential  of  25  per  cent.  Westinirhonse 
Kleotrlc  A  Mf*.  Co.,  E.  Pittsburgh,  Pa. 

the  same  high-speed  basis  now  widely  set 
for  transmission  lines.  The  operating  time 
of  one  cycle  reduces  the  chance  of  dam¬ 
age  which  might  occur  to  equipment  pro¬ 
tected  by  slower  relays.  Balance  beam  con¬ 
struction  is  employed,  with  restraining  and 
operating  units  magnetically  identical. 


Hot  Line  Operating  Sticks 


\  bell-shaped  entrance 
on  these  wrench  type 
safety  sticks  is  said  to 
simplify  greatly  retriev¬ 
ing  operation.  A  fool¬ 
proof  lock  is  provided 
which  prevents  acci¬ 
dental  release  of  the 
clamp.  The  straight¬ 
grained  sticks  are  pro¬ 
tected  with  “Insulex,”  a 
waterproof  covering  of 
high  dielectric  strength. 

Sticks  may  be  had  with  or 
without  standard  hook  at 
reverse  end;  lengths  from 
4  to  18  ft.  available. 
Mmiro  EnKlneeriiiK  & 
Mf(t.  Co..  Long  island 
City.  N.  Y. 


Sound  Level  Indicator 

Kange  .30-80  decibels,  A.S..\.  standard: 
designed  for  a.c.  operation.  Industrial 
ApiHtratuH  Co..  Chicago. 

Data  on  sound  and  noise  levels  in  indus¬ 
try  can  be  quickly  secured  with  a  new  sound 
level  indicator  recently  marketed.  The  unit 
consists  of  a  calibrated  crystal  type  micro¬ 
phone,  audio-frequency  amplifier,  calibrated 


General  Electric  Co.,  Schenectady,  N.  Y. 

thereby  rendering  the  needle  more  sus¬ 
ceptible  to  magnetic  disturbances  produced 
by  a  missing  pipe.  The  bar  magnet  is 
adjustable  for  height  and  azimuth.  Detec¬ 
tor  is  sensitive  to  iron  and  steel  pipes  hav¬ 
ing  any  magnetic  bearing.  It  may  be  used 
with  or  without  electric  current  through  the 
pipe. 


High'Vacuum  Pump 

This  pump  for  vacuum  impregnation  of 
insulating  varnishes  is  equipped  with  a  new 
type  water  oil  separator  which  collects  and 
discharges  accumulated  water  without  affect¬ 
ing  the  vacuum  produced.  It  can  be  built 
of  any  required  metal  to  resist  corrosion 
characteristics  of  impregnating  compounds 


Capacities  of  8,  15,  30,  55,  100  and 
200  cu.ft.  per  minute  available, 
Bearli-Russ  Co.,  New  York  City 

and  is  constructed  without  valves,  gears  or 
springs  to  eliminate  the  principle  source  of 
trouble  in  vacuum  impregnation.  Two  cyl¬ 
inders  are  cast  integral.  Thus  the  tendency 
toward  leakage  between  stages  is  eliminated. 


Air-Conditioning  Cabinets — Buffalo  type 
PC  central  conditioning  cabinets  are  de¬ 
scribed  in  bulletin  501  of  the  Buffalo  I’orge 
Company,  Buffalo,  N.  Y.,  which  presents  14 
pages  of  temperature  charts  for  use  in  cal¬ 
culating  air-conditioning  requirements.  Ex¬ 
amples  illustrating  the  use  of  the  charts  are 
given. 

Electric  Trucks  and  Tractors  —  A  24- 
page  bulletin  of  the  Electric  Storage  Battery 
Company,  in  addition  to  illustrating  the  ap¬ 
plication  of  electric  trucks  and  tractors  in 
industry,  also  presents  charts  and  tables  that 
give  operating  characteristics  of  Exide  iron¬ 
clad  batteries  and  data  on  their  dimensions 
and  ratings. 

Mercury-Arc  Rectifiers — Illustrated  bul¬ 
letin  No.  1174,  issued  by  the  Allis-Chalmers 
Manufacturing  Company,  Milwaukee,  Wis., 
deals  with  the  application  of  mercury-arc 
rectifiers  to  trolley  bus  service.  Suitability 
of  rectifiers  for  power  supply  to  trolley  bus 
systems  is  demonstrated  by  interesting  oper¬ 
ating  and  performance  data. 

Air  Compressors — “Unitair”  two-stage, 
air-cooled,  V-type,  single-acting,  stationary 
compressors  are  described  in  bulletin  No. 
88-0  of  the  Sullivan  Machinery  Company, 
Michigan  City,  Ind.  Full  information  on 
features  and  available  sizes  and  ratings  is 
given. 

Arc  Welding — “A  Guide  to  Lower  Tool¬ 
ing  Costs  with  Shielded  Arc-Welded  Steel 
Jigs  and  Fixtures,”  recently  published  by 
the  Lincoln  Electric  Company,  Cleveland, 
Ohio,  tells  how  arc  welding  may  be  applied 
to  the  fabrication  of  jigs  and  fixtures,  thus 
lowering  tooling  cost. 

Safety  Switch — The  principle  of  the 
“Vacu-Break”  circuit  rupturing  is  illustrated 
and  described  in  a  15-page  bulletin  of  the 
Bull  Dog  Electric  Products  Company,  D®" 
troit,  Mich.  Features  of  the  design  are  out¬ 
lined  and  rating  and  dimension  data  is  tabu¬ 
lated. 

Truck  and  Trailer  Restrictions—A  con¬ 
densation  of  the  laws  regulating  the  size  and 
weights  of  trucks  and  trailers  as  enacted  by 
the  legislature  of  each  state  are  given  in 
a  pocket-sized  handbook  of  the  Four  Wheel 
Drive  Auto  Company,  Clintonville,  Wis. 
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engineering  data 
FROM  manufacturers 

Bulletins  and  cntaloxs  now  aTnIlable  to 
enalneers  by  manufacturers  and  associations 


Differential  Relay 

To  provide  high-speed  protection  for  alter¬ 
nating-current  apparatus  ratio  differential 
relays  have  been  developed  which  increase 
system  stability  limits  by  placing  the  pro¬ 
tection  of  generators  and  transformers  on 


attenuator,  an  ear-weighing  network,  decibel 
meter  and  crystal  type  headset.  Sound 
levels  are  said  to  be  measured  with  this 
instrument  exactly  as  heard  by  the  human 
ear. 


Underground  Pipe  Detector 

Search  for  distant  and  deeply  laid  under¬ 
ground  pipes  is  made  easier  and  more  effi¬ 
cient  by  a  new  magnetic  detector  which  is 
said  to  indicate  the  presence  of  pipes  within 
one  diameter  even  at  depths  of  7  ft.  The 
instrument  is  a  surveying  compass  with  an 
adjustable  bar  magnet  for  reducing  the  con¬ 
trol  effects  of  the  earth’s  magnetic  field. 


machine,  which  applies  cotton,  silk,  paper, 
cellophane  or  cellulose  acitate  tape  with 
equal  facility,  either  single  or  double  cover, 
to  conductors  of  various  types. 


American  InsiiIstinK  Machinery  Co., 
Philadelphia.  Pa. 


ave  you  tried 

DILECTO! 

)ilecto  is  a  versatile  laminated  plastic  material  with 
rhich  you  can  do  things  difficult,  or  perhaps  impossible, 
p  accomplish  with  any  other  single  material. 

Dilecto  is  an  excellent  electrical  insulator  with  dielec- 
jic  strength  superior  to  many  commonly  used  insulat- 
materials.  And  it  retains  its  insulating  qualities 

Een  when  exposed  to  moisture  or  high  humidity. 

ilecto  has  mechanical  strength  to  withstand  rough 
lage.  It  is  light,  about  half  the  weight  of  aluminum, 
t  is  readily  machined.  It  withstands  many  organic 
icids,  and  inorganic  acids,  in  moderate  concentration. 
i  is  insoluble  in  all  ordinary  solvents.  It  withstands 
emperatures  up  to  240°  F. 

)ilecto  is  used,  in  increasing  quantities,  throughout 
)ractically  all  industry,  for  a  variety  of  purposes  that 
ange  from  low-power-loss  radio  parts  to  theatre  dec- 
irative  effects;  from  acid  pipe  and  fittings  to  bearings 
steel  rolling  mills;  from  oil-burner  insulating  parts 
D  ornamental  table  tops. 


THIS  NEW  CATALOG 
WILL  BE  HELPFUL 

Send  for  a  copy  of  the  complete  Dilecto 
catalog — it  will  bring  you  up-to-date  on 
information  and  show  you  many  appli¬ 
cations  of  Dilecto  in  various  industries. 


BOOK  REVIEWS 


Utility  Chart,  1936 

By  Robert  A.  Burrows.  Published  by 
Robert  A.  Burrows,  First  National  Bank 
Building,  Pittsburgh,  Pa.  Size  34x28  Inches. 
Price,  one  color,  $2 ;  nine  colors,  $3 ;  un¬ 
folded  mailing  25  cents  extra. 

An  extraordinary  amount  of  information 
useful  to  utility  executives,  investors  and 
others  interested  in  the  utility  industry  has 
here  been  compressed  into  a  small  space 
and  presented  in  convenient  form  for  quick 
reference.  The  inter-relation,  capitalization 
and  various  financial  data  of  the  principal 
public  utility  holding,  operating  and  invest¬ 
ment  companies  are  shown  as  of  January 
1,  1936.  More  than  500  companies  are  in¬ 
cluded.  Statistics  are  given  for  about  50, 
the  others  being  in  general  subsidiaries  em¬ 
braced  in  the  corporate  set-up,  which  is 
evident  at  a  glance.  These  statistics  include 
capital  divided  between  bonds,  preferred 
and  common  stocks,  ratio  of  capital  to  assets, 
gross  revenue  and  net  income,  revenue  classi¬ 
fication  into  electric,  gas,  water  and  other 
service,  present  voting  control  in  subsidi¬ 
aries,  stock  symbols,  price  ranges  for  seven 
years  and  sundry’  other. 


MCINEER 

D.C.0ESIGN 


Artificial  Light 
and  Its  Application 

Published  by  Westinghouse  Lamp  Com¬ 
pany,  Bloomfield,  N.  J.  258  pages,  illus¬ 
trated  (8x11  zincograph).  Price,  50  cents. 

Intention  here  is  by  no  means  to  qualify 
the  reader  as  an  illumination  engineer  but 
rather  to  amplify  the  (Westinghouse)  Em¬ 
ployee  Educational  Plan  lectures.  (Caliber 
of  treatment  and  contents  are  such  that 
lighting  salesmen  and  illumination  dealers 
could  very  well  rely  on  this  as  a  handy  one- 
volume  reference  book  of  what  is  available 
for  lighting  use  and  how  its  proper  use  can 
be  guided.  Physics  of  the  filament  and  eye 
as  well  as  the  psychology  of  vision  are  fused 
with  the  technique  of  photometry  and  light 
control  to  lay  the  foundation  for  a  discus¬ 
sion  of  adequate  levels  of  lighting  and  how 
to  attain  them  quantitatively  and  qualita¬ 
tively.  Tables,  charts  and  photographs  help 
to  deal  with  not  only  space  lighting  but 
also  flood,  display  and  sign  lighting.  Home, 
farm  and  street  lighting  are  accorded  sep¬ 
arate  chapters. 


these  Machines  must  meet  any  Emergency 

SPECIFY  BRUSHES 


#  Electrical  equipment  must  be  designed  to  meet 
any  emergency — sustained  overloads,  sudden  peaks  or 
heavy  mechanical  shocks.  Modern  industry  will  not  put 
up  with  failure.  The  designing  engineer  carefully  con¬ 
siders  every  element  entering  into  the  product  he  is 
creating.  There  must  be  no  weak  point.  Every  part 
must  be  capable  of  meeting  the  emergencies  of  heavy 
duty  service.  That  is  the  reason  designing  engineers 
specify  Series  Brushes.  That  is  also  the  reason 

operators,  who  have  tried  them,  specify  Series 

grades  for  all  equipment  in  their  charge. 


Public  Utility  Regulation  and 
the  So-Called  Sliding  Scale 

By  Irvin  Bussing.  Published  by  Columbia 
University  Press,  2960  Broadway,  New 
York.  174  pages,  tables.  Price,  $2.75. 

Tracing  its  history  through  some  75  years 
of  gas  trial  in  Great  Britain,  the  author 
shows  how  modifications  were  made  when  the 
sliding  scale  was  applied  to  the  electrical 
industry  there,  where  now  178  companies  are 
on  “maximum  dividend”  regulation,  215  on 
“standard  price”  (sliding  scale)  and  21  on 
the  so-called  “basic”  system  as  well  as  the 
“shareholders’,  bonus”  system  devised  for 
electric  utilities.  Toronto’s  gas  company,  the 
Massachusetts  gas  and  Dallas  Power  « 


Th«y  hav*  provwd  for  othort  (hoir  ability  to 
moat  omorgoncio*.  Lot  thorn  provo  it  for  you! 


Thoro  it  a  National  Pyramid  Brush  for  Evry  Class  of  Service 


nant  experience  in  Washington,  D.  C. 

For  the  Washington  Plan  the  author  nno* 
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Of  course,  if s  good! 

It’s  made  of  good  sound  steel 


A  MERICAN  Electrical  Steel 

Sheets  are  used  by  so  many  manu¬ 
facturers  because  of  their  uniform 
quality,  flatness,  non-aging  proper¬ 
ties  and  good  electrical  efficiency. 
Attention  is  given  to  every  detail 
which  may  aid  the  electrical  engineer 
and  manufacturer  of  electrical 
equipment. 

Naturally  no  one  grade  of  sheet 
fits  all  applications.  Therefore,  we 
manufacture: 

American  Transformer  and 
Radio  Sheets  in  several  grades  for 
transformers  and  certain  types  of 
high  efficiency  motors  and  genera¬ 
tors. 

American  Dynamo  and  Amer¬ 
ican  Motor  grades  are  well  suited  for 
generators,  motors  and  some  trans¬ 
former  designs. 

American  U.  S.  Electrical  is 
standard  forthegeneral  run  of  motors 
and  is  supplemented  by: 

American  Armature,  a  lower 
grade  much  used  in  fractional  horse 
power  equipment  where  inductions 
are  higher  than  average. 

Our  Electrical  Sheet  Division  is 
at  your  service  to  help  you  solve 
problems  dealing  with  the  use  of 
Electrical  Sheets.  Our  literature 
may  help  you.  Send  for  it. 


(PHOTO  COURTESY  ALLIS-CHALMERS  MFC.  CO., 
MILWAUKEE,  WIS.) 


AMERICAN  ELECTRICAL  SHEETS 

AMERICAN  SHEET  &  TIN  PLATE  COMPANY  *  Pittsburgh 


Columbia  Steel  Company,  San  Francisco,  Pacific 
Coast  Distributors 


United  States  Steel  Products  Company,  New  York 
Export  Distributors 
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Mmo  F1430  —  Typical  type  HI 
phaaa  tramformar  etemant  tm 
tiva  of  1.S  to  S  kva.,  6900 
fatinia. 


Plwto  F1S28  —  Typical  coro-typa  alamant 
raproaantativa  of  voltaga  ratings  16501  to 
33000  —  standard  ratings  up  to  200  kva. 
Elamant  shown  is  a  10  kva.,  33000>volt  unit. 


Photo  FI  409  —  Typical  threa- 
phasa  transformar  damant.  50 
kva.,  2300/4000Y  to  1 1 5/230  volt 
alamant  shown. 


Photo  F1278  —  Typical  $hall*typa  singla- 
phasa  distribution  transformar,  raprasant- 
ing  ratings  of  15  to  200  kva.  In  voitagas 
up  to  and  including  5000  volts.  100  kva. 
unit  shown. 


Photo  F1411  —  Typical 
shall  •  typa  singia  •  ptasa 
alamant,  rapresantatlva  of 
ratings  from  250  to  500 
kva. 


and  methods  of  assembling  them  exist.  The 
choice  of  the  type  of  is  determined 

by  the  mechanical  and  electrical 

the  importance  of  which  vary  with  the  rating  and 
dimensions  of  the  transformer,  such  factors  as 
reliability  of  insulation,  mechanical  strength,  compactness,  relation 
between  width,  length  and  height  of  each  unit,  etc.  Bulletin  180,  which 
completely  describes  the  construction  details,  will  be  sent  upon  request. 


TD3S6-5B 


Waiii£i!Zl0d?ric  Cbiporation 

6400  Plymouth  Avenue,  SaintIouis,U.S.A. 


statistical  support  for  part  of  its  success  in 
the  higher  level  of  economic  well-being  there 
at  the  moment,  but  some  other  indexes  are 
found  adverse  or  of  little  influence.  Much 
detail  is  incorporated. 

Admitting  that  the  sliding  scale  philoso¬ 
phy  of  semi-automatic  regulation  has  its  im¬ 
perfections,  the  author  does  make  a  strong 
brief  for  its  superiority  over  conventional 
rate  regulation.  It  is  at  least  automatic  for 
the  most  controversial  components  once  the 
initial  rate  base  and  rate  of  return  have 
been  fixed. 

Invitation  to  Industry 

By  William  A.  Rhodes.  Published  by  the 
Christopher  Publishing  House,  1140  Colum¬ 
bus  Avenue,  Boston,  Mass.  180  pages. 
Price,  $3. 

It  is  to  be  regretted  that  the  author  did 
not  write  the  book  he  conceived.  It  should 
have  been  done.  Instead  the  author  here 
publishes  letters  to  the  White  House  to 
which  were  appended  many  letters  to  editors 
(including  Electrical  World)  discussing  a 
variety  of  business  topics  projected  into  the 
arena  by  the  depression  and  the  hectic  rem¬ 
edies  introduced.  The  many  novel  but 
simple  theories  for  advancement  of  business 
were  referred  by  the  President’s  ofiBce  to 
NRA,  Madame  Secretary  of  Labor,  etc. 
“Market  Development”  “Utility  Regulation,” 
”Virgin  Islands  Radios  for  T.V.A.,”  the  milk 
wars,  sweatshops  are  typical  samples  of 
topics  discussed  in  from  one  to  ten  pages. 
This  unrejoined  debate  with  the  Administra¬ 
tion  bubbles  with  ideas  for  ameliorating  the 
dislocations  that  industry  still  suffers.  A 
simple  exposition  is  given  of  the  valueless¬ 
ness  of  money  except  as  a  medium  of  stimu¬ 
lating  trade. 

Graphical  Solutions 

By  Charles  O.  Mackey.  Published  by 
John  Wiley  &  Sons,  440  Fourth  Avenue, 
New  York  City.  130  pages.  Illustrated. 
Price,  $2.50. 

Not  purporting  to  be  a  treatise,  this  book 
does,  however,  give  in  simple,  terse,  con¬ 
cise  manner  the  mechanics  of  making  charts 
and  graphical  solutions.  Preliminaries  are 
minimized  to  permit  quick  entrance  to  slid¬ 
ing  scales  and  rules,  followed  by  network 
charts,  alignment  charts  (nomograms  to 
others),  empiricals  and  non-periodics.  The 
illustrations  are  principally  from  the  field 
of  mechanical  engineering,  thermodynamics 
and  gas  chemistry.  Mathematical  support 
is  curtailed  for  the  sake  of  multiplied  ex¬ 
amples  of  application.  A  pocket  carries 
Lipka’s  logarithmic  scale  chart. 

• 

Nel  Cinquantentario^  della 
Societa  Edison 

(On  the  Fiftieth  Anniversary  of  Societa 
Edison ) 

Published  by  Societa  Edison,  Milan,  Italy. 
4  volumes  totaling  1,930  pages. 

This  monumental  work,  which  the  Societa 
Edison  of  Milan,  the  oldest  among  electric 
public  utilities  of  the  Continent,  and  still 
one  of  the  largest,  has  published  to  cele¬ 
brate  its  Golden  Jubilee,  is  one  of  the  most 
comprehensive  and  thorough  attempts  made 
to  trace  the  history  of  the  technical  and 
economical  development  of  the  electric 
power  industry.  Volume  I,  entitled  “Fifty 
years  evolution  of  hydraulic  structures, 
prime  movers,  electric  machinery  and  trans¬ 
mission  lines,”  illustrates  the  technical  evo¬ 
lution  of  generation  and  transmission. 

The  tie  that  binds  the  economic  aspects 
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No  ^dtC  CTdShCTS  allowed  here! 


WHEN  it  is  necessary  that  en¬ 
trance  to  any  of  your  property 
be  positively  controlled  ...  at  a  com¬ 
paratively  low  cost  .  .  .  then  you 
should  consider  Cyclone  Invincible 
Fence.  This  type  of  fence  developed 
by  Cyclone  has  become  standard 
for  property  protection. 

The  huge  value  of  Invincible  Fence 
IS  due  in  a  large  part  to  the  hazards 


presented  the  intruder  by  the  three 
strands  of  barbed  wire  strung  on 
the  sturdy  extension  arms  which 
are  placed  at  a  45®  angle  to  the  ver¬ 
tical  fence  line. 

Remember  this — Cyclone  is  not  a 
type  of  fence  but  fence  made  ex¬ 
clusively  by  the  Cyclone  Fence 
Company.  Be  sure  that  your  fence 
will  have  the  Cyclone  trademark. 


CYCLONE  FENCE 

AMERICAN  STEEL  &  WIRE  CORPORATION 
General  Offices:  Waukegan,  Illinois 


Pacific  Coast  Division: 
Standard  Fence  Company 
General  Offices:  Oakland,  California 


Branches  in  Principal  Cities 
Export  Distributors:  United  States  Steel 
Products  Company,  New  ^'ork 


Cyclone  makes  a  fence  for  every 
purpose  —  no  matter  what  size  no 
job  is  too  small,  none  too  large. 

We  repeat  . . .  “gate  crashers”  are 
not  allowed  when  your  property  is 

Protected  by  Invincible  Fence.  We 
ave  proved  this  on  thou-sands  ot 
installations.  We  suggest  you  fill 
out  .  .  .  and  mall  to  us  the  coupon 
at  the  bottom  of  this  page. 


Cyclone  Fence  Co.,  Dept.  442,  Waukegan,  III. 

Please  mail  me,  without  obligation,  a  copy  of 
“Fence —  How  to  Choose  It —  How  to  Use  It." 


I  am  interested  in  fencing:  □  Residence; 

□  Estate;  □  Industrial  Property;  □  School; 

□  Playground;  □ _ property 


lUNITED  STATES  STEEL 
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NE  Utility  Company  now 
uses  eleven  of  these  high-range 
“Megger”  sets.  The  instruments 
are  assigned  to  various  company 
divisions  and  maintenance  crews. 


TESTING  SET 

for 

measuring 
Insulation 
Resistance 
to  as  high  as 
10,000 
MEGOHMS 
at  2500  volts 


Additional  Ranges  and  Volt¬ 
ages  are  now  available  in 
the  same  instrument: 

1.5  to  5000  megohms 

at  1250  volts 
.25  to  2500  megohms 

at  625  volts 


ZOO 


100 


and  are  used  for  periodic  tests  of 
generators,  transformers,  bush¬ 
ings,  insulators  and  other  equip¬ 
ment  on  which  it  is  safe  to  apply 
the  2500  volts  d.c.,  which  these 
sets  generate. 


By  this  relatively  inexpensive 
procedure,  many  defects  are  de¬ 
tected  in  advance  of  failure  and 
much  unnecessary  trouble  is 
avoided.  The  company  considers 
these  10,000-megohm  “Megger” 
sets  quite  superior — especially  in 
high  tension  work — to  lower  range 
“Megger”  instruments. 


PI*MS*  writ*  /or  descriptiv*  C»i*Iot  1400-W 


JAMES  G^BIDDLE  CO. 

I  EtECTRICAt  INSTRUMENTS  I 

mi-13  Aacn  Philaoclpnia.  Pa. 

Other  Biddle  Specialties: 

“Maggar”  Ground  Tasters 
“Megger”  Capacitance  Meter 
**Ductar”  Low  Resistance  Tastliig  Sets 
“Dienic”  Water  Tester 
“Frahm”  Vibrating-Raad  Tachometers 
and  Frequency  Maters 
"Jagabi”  Rheostats 

“Jagabi”  Speed-Measuring  Instruments 


of  the  electrical  market  to  the  physical 
properties  of  electric  energy,  from  which  re¬ 
sults  both  the  concentration  of  enterprises 
and  the  prices  for  different  classes  of  con¬ 
sumers  is  well  delineated. 

Evolution  in  Italy,  the  United  States  of 
America,  Germany,  Great  Britain,  France, 
Canada,  Switzerland,  Sweden,  Norway, 
U.  S.  S.  R.  and  Japan  has  been  recorded  in 
the  second  and  third  volumes.  A  wealth  of 
statistical  tables  has  been  drawn  from  first¬ 
hand  sources. 

The  fourth  volume  contains  two  mono¬ 
graphs,  illustrating  the  economic  develop¬ 
ment  of  Milan  and  the  history  of  the  com¬ 
pany,  now  operating  149  hydro-electric  and 
20  steam-power  stations,  all  feeding  in  a 
130-kv.  “grid”  which  totals  1,800  circuit 
miles  of  transmission  lines  and  supplies  a 
large  part  of  northern  Italy,  having  an  area 
greater  than  the  whole  of  Switzerland. 

• 

Canadian  Installations 
Increase  to  7,909,115  Hp. 

New  hydro-electric  installations  aggre¬ 
gating  362,080  hp.  were  completed  and 
made  ready  for  operation  in  Canada  dur¬ 
ing  1935,  thereby  bringing  the  total  at 
the  end  of  the  year  to  7,909,115  hp.  De¬ 
tails  are  given  in  an  announcement  by 
the  Dominion  Water  Power  and  Hydro¬ 
metric  Bureau,  Ottawa,  under  the  head 
“Hydro-Electric  Progress  in  Canada, 
1935.”  The  figures  quoted  include  plants 
for  manufacturing  and  mining  as  well  as 
central  stations.  Output  also  increased; 
for  the  first  nine  months  it  was  11  per 
cent  greater  in  1935  than  in  1934. 

The  installations  completed  and  the 
principal  projects  planned  or  under  con¬ 
struction  may  be  summarized  as  follows: 


Completed  in  1935 

Yukon  Territory 

New  Addi- 
Plants  tions 


Company  (Hp.)  (Hp.) 

Yukon  Consolidated  Gold  Corp., 

Ltd.,  North  Fork,  Klondike  River .  5,000 

British  Columbia 

Bullion  Placers,  Ltd .  500  . 

Pioneer  Gold  Mines  of  B.  (3.,  Ltd .  280 


Manitoba 

Gods  I.Ake  Gold  Mining  Co.,  Ltd., 

Island  Lake  River .  1,900 

Ontario 

Hydro-Electric  Power  Commission 


Rat  Rapids,  Albany  River .  1,200  . 

Canyon,  Abitibi  River .  198,000 

Vown  of  Orillia,  Gull  River .  5,200  . 

Quebec 

Beauharnois  Light,  Heat  &  Power 
Co.  (Inch  late  1934) .  150,000 


Projects  Planned  or  Started 

British  Columbia 

Quesnel  Light*  Power  Co.,  Ltd .  200  . 

British  Columbia  Nickel  Mines, 

Ltd.,  Emory  Creek .  2, 000 

Bayonne  Consolidated  Mines,  Ltd., 

Summit  Creek  near  Tye .  375  . 

Ontario 

Hydro-Electric  Power  Commission, 

Rat  Rapids,  Albany  River .  1,650 

Ear  Falls,  English  River .  5,000 

Quebec 

MacLaren-Quebec  Power  Co.,  High 
Falla,  Lievre  River .  30,000 


Noranda  Power  Co.,  (Ottawa  River. .  20, 666 
Central  Quebec  Light  &  Power  Co., 

Ulverton  Rapids,  St.  Francois  R. . .  10, 000 


New  Brunswick 
New  Brunswick  Elec.  Pwr.  Com’m 

Newcastle  Creek  (steam,  kw.) .  6,250 

Nova  Scotia 

Nova  Scotia  Power  Com’n,  Ruth 

Falls,  East  R.  Sheet  Harbour .  4,300 

Annapolis  Power  &  Paper  Co., 

I  Paradise  Brook .  3,000  . 


Municipal  Plants 

Fairfield,  Iowa  —  City  Council  has 
abandoned,  at  least  for  the  present,  further 
consideration  of  the  proposed  municipal 
light  and  power  plant  and  distribution 
system.  Some  time  ago  the  Federal  En¬ 
gineering  Company,  of  Davenport,  Iowa, 
which  had  made  preliminary  studies  of  the 
city’s  needs,  advised  the  Council  that  the 
city  could  not  get  anywhere  in  the  con¬ 
struction  of  a  municipal  light  and  power 
plant  and  distribution  system  with  $100,000. 
For  this  reason  the  decision  has  been  made 
to  drop  the  project. 

Hopkinton,  Iowa  —  Arguing  that  inas¬ 
much  as  there  had  been  no  approval  of 
plans  and  specifications  prior  to  advertise¬ 
ment  for  bids  there  could  have  been  no 
competition  in  bidding,  the  Iowa  Electric 
Company  brought  suit  at  the  beginning  of 
this  year  in  the  district  court  of  Delaware 
County,  Iowa,  for  injunction  to  prevent  the 
town  from  erecting  a  municipal  electric  light 
plant  under  the  so-called  “Simmer  Law.”  In 
deciding  for  the  plaintiff  recently  the  court 
found  “that  the  invitation  to  bidders  and  the 
plans  and  specifications  were  so  far  lacking 
in  particularity  in  the  description  of  the 
material  and  articles  for  which  bids  were 
invited,  namely,  the  Diesel  engines  and 
auxiliary  equipment,  as  to  kind,  type,  mate¬ 
rials  of  which  to  be  made  and  constructed, 
type  of  construction,  quality  thereof,  and  in 
many  other  details,  as  to  render  competitive 
bidding  impossible.  The  evidence  of  the 
plaintiff,  which  was  wholly  unchallenged, 
points  out  instance  after  instance  of  the 
plans  and  specifications  lacking  any  reason¬ 
able  degree  of  particularity  or  definiteness, 
and  in  most,  if  not  all,  of  such  instance^ 
definiteness  and  particularity  was  not  only 
entirely  practical  but  also  decidedly  in  accord 
with  the  best  practice  of  engineering.  .  .  .” 

Manchester,  Iowa — City  has  granted  a 
25-year  franchise  to  the  Iowa  Electric  Com¬ 
pany.  The  vote  in  favor  of  the  franchise 
was  586;  that  against  529. 

California,  Mo.  —  Missouri  Supreme 
Court  has  ordered  the  Missouri  Utilities 
Company  to  move  its  poles,  wires  and  elec¬ 
trical  equipment  from  the  streets  of  the 
city  by  October  1.  The  order  resulted  from 
an  ouster  proceeding  against  the  utility  by 
officials  of  the  city  after  construction  of  a 
municipal  electric  plant  which  began  opera 
tion  in  December,  1934.  The  municipal  plant 
was  constructed  with  P.W.A.  funds.  Judge 
Charles  T.  Hays  ruled  that  the  right  of  the 
utility  to  use  the  streets  had  expired  with 
the  franchise  in  1929.  Inasmuch  as  there 
was  no  bad  faith  on  the  part  of  the  com 
pany,  no  fine  was  assessed. 

St.  Paul,  Neb. — Purchase  of  the  electrical 
distributing  system  of  the  Central  Power 
Company  has  been  completed  after  nearly 
three  years  of  litigation  in  the  Nebraska 
courts.  The  city  voted  to  purchase  tht 
system  through  condemnation  proceedings 
and  the  district  court  fixed  the  price  at  $d2. 
989.  The  company  appealed  to  the  Supreme 
Court,  but  later  dismissed  the  action.  The 
company  has  accepted  a  check  for  the 
amount  stated  above  for  full  payment  of  the 
system. 

Beatrice,  Neb. — Directors  of  the  South¬ 
eastern  Nebraska  Public  Power  District,  with 
headquarters  in  this  city,  has  announced 
that  nearly  500  farmers  have  signed  con¬ 
tracts  to  purchase  electrical  energy  from  the 
district. 

Stromsburc,  Neb. — City  officials  have 
into  motion  the  machinery  by  which  thev 
propose  to  take  over  the  electric  plant  and 
distribution  system  of  the  Iowa  Nebraska 
Light  &  Power  Company  within  its  confines- 
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DISCOVERED-w  time! 


WITH  THIS  Bristol’s  Recording  Thermometer  continually  watching 
your  processing,  fluctuations  in  temperature  are  always  discovered, 

— in  time. 

.  Every  variation,  even  the  smallest,  is  instantly  recorded.  Is  the  tem¬ 
perature  jumping  too  high?  Too  low?  Has  something  gone  wrong? 

The  ever-alert  Bristol’s  chart  record  immediately  forewarns  you. 

Here  is  an  aid  to  more  efficient  manufacturing  that  pays  its  own 
way  in  the  information  it  provides.  Accurate  within  the  closest  in¬ 
dustrial  tolerances — of  simplified  construction  free  from  costly  up¬ 
keep — sturdily  built  for  assuring  good  performance. 

Write  for  Bulletin  No.  443 W. You’ll  find  it  interesting  and  helpful. 

1'  H  E  BRISTOL  COMPANY  h  W  A 1'  E  R  B  U  R  Y  h  C  O  N  N  E  C  T  I  C  U  1' 

branch  Offices:  Akron,  Birmingham,  Boston,  Chicago,  Detroit,  Los  Angeles,  NenvTork,  Philadelphia,  Pittsburgh,  St,  Louis,  San  Francisco 
Canada;  The  Bristol  Company  of  Canada,  Limited,  Toronto,  Ontario  England:  Bristol's  Instrument  Company,  Limited,  l.ondon,  S.E.  if. 

BRISTOLS 

TRADE  MARK  RED.  U- B.  PAT.  OFF. 

PIONEERS  IN  PROCESS  CONTROL  SINCE  1889 


AUTOMATIC  CONTROL  IS 
MODERN  TREND 
Many  plants  today  are  using  instrument 
control  for  automatically  regulating  such 
process  variables  as  temperature  which 
they  formerly  were  content  just  to  meas¬ 
ure.  The  resulting  economies  in  the  way 
of  better  product  quality  are  often  surpris¬ 
ing.  Our  engineers  will  welcome  the  oppor¬ 
tunity  to  discuss  the  matter  with  you. 

A  COMPLETE  LINE 
Bristol’s  Thermometers  are  fully  described 
in  our  new  comprehensive  88  page  Ther¬ 
mometer  Catalog  and  Handbook,  now  on 
the  press.  In  writing,  ask  for  Catalog 
No.  1250W. 
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ANOTHER  APPEAL 
TO  REASON: 

For  14  years  Sterling  has  been  advertising 


STERLING 


INTERNAL 

COMBUSTION 

ENGINES 


for  emergency  power  at  1200  R.  P.  M. 

Certain  fundamentals  in  design  and  materials  were  orig¬ 
inally  basic  knowledge  and  have  been  observed  all  these 
years.  By  contrast,  lesser  knowledge  results  in  engines  that 
are  overloaded  above  900  R.  P.  M.  How  could  such  over¬ 
loaded  engines  serve  you  reliably,  in  emergency,  when  the 
standby  set  is  the  last  resort? 

Sterling  engines — for  peak  load  and  standby. 


For  auxUiary  fan  drive  the  Youngstown  Sheet  &  Tube  Co.,  Debue, 
n'\  Va.,  employs  a  Sterling  Dolphin  C-8  cylinder  240  H.P.  engine 
direct  connected  to  a  125  KVA.  W estingbouse  generator,  60  cycle, 
2m  volts,  1200  R.P.M. 


STERLING  ENGINE  COMPANY 


Home  Office  and  Plant: 
1270  Niagara  Street 
Buffalo,  New  York 


Dept.  C-2 


Branch  Office: 
900  Chrysler  Building 
New  York,  New  York 


Application  was  made  to  the  Nebraska 
Supreme  Court  for  appointment  of  a  district 
judge  from  each  of  three  judicial  districts 
in  the  state  to  sit  at  Osceola  to  determine 
the  appraisal  value  of  the  property.  At  the 
recent  city  election  the  citizens  voted  to  take 
over  the  system.  The  value  has  been  esti¬ 
mated  by  engineers  at  $43,000. 

Las  Vegas,  Nev. — Pending  a  formal  hear¬ 
ing,  P.W.A.  Administrator  Harold  L.  Ickes 
has  suspended  from  office  James  L.  Vandiver, 
P.W.A.  director  for  Nevada,  for  delaying 
consideration  of  an  application  by  the  city 
for  $250,000  to  build  a  municipal  power 
plant.  The  application,  filed  September  11, 
1935,  was  held  until  February  4,  1936, 
despite  an  administrative  order  that  all  such 
requests  should  be  forwarded  to  Washing¬ 
ton  within  30  days. 

Pawtucket,  R.  I. — Rhode  Island  House 
of  Representatives  has  passed  a  $5,000,000 
municipal  plant  act  by  a  vote  of  56  to  39 
to  further  the  establishment  of  a  gas  or  elec¬ 
tric  utility,  or  both.  The  bill  authorizes  the 
sale  of  electricity  from  such  a  plant  to  any 
part  of  the  state.  The  bill  next  goes  to  the 
Senate  corporations  committee  for  consid¬ 
eration.  Opponents  of  the  bill  charged  it 
with  being  too  comprehensive,  socialistic  and 
standing  in  the  way  of  much-needed  im¬ 
provements  in  sewerage  disposal. 

Brandon,  Vt. — Local  agitation  to  estab¬ 
lish  a  municipal  electric  light  plant  has  re¬ 
sulted  in  failure  with  the  signing  of  a  four- 
year  contract  with  Central  Vermont  Public 
Service  Corporation  for  the  street  lighting. 
The  plant  proposed  as  a  P.W.A.  project 
was  rejected  at  a  town  meeting. 

Yorktown,  Tex.  —  Taxpayers,  by  their 
vote,  recently  authorized  the  City  Council  to 
issue  $65,000  of  revenue  bonds  for  the  con¬ 
struction  of  a  municipal  electric  light  and 
power  plant.  The  Central  Power  &  Light 
Company,  which  holds  a  franchise  for  elec¬ 
tric  light  and  power  service  for  Yorktown, 
expiring  1965,  has  announced  that  it  will 
continue  to  operate  in  spite  of  the  construc¬ 
tion  of  a  municipal  competing  plant. 


Recent  Rate  Changes 


Hartford  Electric  Light  Company  will 
reduce  commercial  power  rates,  effective 
June  1,  by  approximately  $300,000  annually. 
The  reduction  has  been  made  possible,  the 
company  explained,  by  resumption  of  im¬ 
provement  in  operating  returns,  which  was 
interrupted  by  the  flood.  Directors  decided 
to  disregard  the  non-recurring  losses  inci¬ 
dental  to  the  flood,  and  to  grant  concessions 
to  wholesale  users  of  energy.  The  immediate 
saving,  it  is  calculated,  will  be  $200,000, 
with  possibility  of  adding  at  least  $100,000 
more  to  this  saving  by  customers  taking 
advantage  of  the  new  inducement  rates 
for  further  use. 


Arkansas  Utilities  Commission  has  set 
May  18  for  a  hearing  on  proposed  new  rules 
and  regulations  covering  all  types  of  service 
by  electric,  gas  and  water  utilities.  The 
commission  pointed  out  that  if  any  of  the 
rules  worked  a  hardship  on  companies  they 
would  be  given  the  privilege  of  applying  for 
modification  or  exemptions. 

Maryland  Light  &  Power  Company  has 
made  a  voluntary  reduction  in  rates  to  the 
customers  served  in  southern  Maryland.  The 
reduction,  effective  on  all  service  billed  after 
the  April,  1936,  meter  readings,  will  total 
approximately  $9,500  a  year.  The  territory 
in  which  the  reduction  in  rates  is  effective 
includes  portions  of  Prince  George’s,  Charles, 
Calvert  and  St.  Mary’s  counties,  .\boul 
1,200  customers  will  be  affected. 
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"What  are  the  products  in  the 
X-Y-Z  line  a  buyer  asked — 


TRADE  NAME  INDEX 


Use 

THE  BUYERS 
REFERENCE  NUMBER 

of 

ELECTRICAL  WORLD 

to  find  out 

What  to  Buy — Where  to  Buy  it 
Who  Makes  it 


Non-Metaltic  Conduit,  WRIGX.EY  Co.,  Thomas,  613  W.  Lake  St.,  Cbt- 
inwood),  Hartford,  Conn.  cago.  Ill. 

ftalllc  Sheathed  Cable,  WRINKLET — Sockets.  Bryant  Electric  Co., 

Bwood),  Hartford,  Conn.  1420  State  St.,  Bridgeport,  Conn. 

Molding.  Mitchell  Mould-  WROUGHT  Washer  Mfg.  Co.,  2100  S.  Bay 
;le  Are.,  Forest  Park,  Ill.  St.,  Milwaukee,  WIs. 

Co.,  49th  &  Grays  Ave.,  WT — Cable  Lugs,  Wolverine  Tube  Co.,  1411 

Central  Ave.,  Detroit,  Mich. 

Con),  of  America,  New  WUELKER  Flexo-Dome  Co.,  195  Fremont 

St.,  cor.  Howard,  San  Francisco.  Cal. 

Imwood)  Hartford,  Conn.  WURDACK  Electric  Mfg.  Co.,  Wm.,  4404 
727  Eastham  Ave.,  E.,  Clayton  Ave.,  St.  Louis,  Mo. 

WYCKOFF  Pipe  &  Creosotlng  Co.,  522  Fifth 
Resistors,  Ohmite  Mfg.  Ave..  New  York,  N.  Y. 
f  Are..  Chicago,  Ill.  WYR-WAY — Ornamental  Metal  Raceway 

^ene  St.,  (Germantown)  Moulding,  Knapp  Bros.  Mfg.  Co.,  220  Scott 
St..  Joliet.  Ill.  A 

sistors,  Wirt  Co.,  5221  WYZENBECK  &  Staff,  566  W.  Washington 
mantown)  Philadelphia,  Blvd.,  Chicago,  III.  ^ 

»  Washers,  Plne-Ihrlg  — X — 

osh,  WIs. 

lum  Foundry  Co.,  IGth  &  X-CEL-ALL  Co.,  Monaca,  Pa. 
litnanc  Wig  XDUCT — Steel  Conduit,  America 


towoe.  Wls_  XDUCT — Steel  Conduit,  America^  Circular 

rp'  X-V-Z — (’oncciitric  ('ahlc.  Flexible  Steelpt- 
::  .Vniiored  (’al)le.  Flexible  Metallic  (\)iuluit,ro. 
I)  Flexible  Xon-Metallie  (’onduit.  A.sbe.stosi  ’ 
(’overed.  Heavy  Duty  and  Twi.sted  or^ 
Parallel  C'ord,  Friction  and  Rubber  Tape, 
L(‘ad  Sheathed  and  Rubber  ('overed  and 
Braided  Wire.  John  Doe  Mt^.  ('o.,  Jone.S:/"’ 

Iville^.  - - - - —  _v-! - ^ 


P'f  &  Brass,  "inc..  230 
rk,  N.  Y.  YAGERS — Soldering  Flux,  Benson  Co.,  Alex, 

fo.,  1411  Central  Ave  S.  Bay  Rd.,  Hudson,  N.  Y. 

YALE  &  Towne  Mfg.  Co.,  4530  Tacony  Ave., 
Clothes  Washers,  Bluff-  Philadelphia,  Pa. 

i,  Ohio  YANKEE — Pocket  Ammeters  and  Voltmeters, 

Power  Conduit  Bend-  Lundqulst  Tool  &  Mfg.  Co.,  57  Jackson  St., 
Bending  Machine  Co.,  Worcester,  Mass. 

®,  Mass.  '  YANKEE — Angle  and  Ratchet  Braces,  Hand 

C.  D.,  820  Broadway.  Breast  Drills,  Screwdrlversv  North 

Bros.  Mfg.  Co..  American  St.  &  Lehigh 
Gar,  7924  Rlopelle  Philadelphia,  Pa. 

^  YAXLEY  Mfg.  Co..  3029  E.  W’ashington  St.. 
Conshohocken,  Pa.  ,  Indianapolis,  Ind. 

?•  Koppers  Bldg.,  IMtts-  Y-M — Motor  Operated  Door  Openers.  Yoder- 

Morris  Co.,  5500  W^alworth  Ave.,  Cleveland, 
Co.,  Plqua,  Ohio  Ohio 

“■'1.  15  N,  Jefferson  St ,  YODER-MORRIS  Co.,  5500  Walworth  Ave.. 
Cleveland,  Ohio 

Co.,  R.,  65  Carle-  YORK  Oil  Burner  Corp.,  York,  Pa. 

Mass.  YOST  Mfg.  Co.,  Meadville,  I*a. 

C;)-.  Oskaloosa,  Iowa  Y'OUNG  Bros.  Co.,  6500  Mack  Ave.,  Detroit 

^25  S.  State  St.,  El-  MJeh. 

Y’OUNG  Co.,  A.  B..  Fair  Haven,  Vt. 

''  A.,  27  Damrell  St.  YOUNG  &  Franklin  Tool  W’orks,  107  N. 

1)  „.  F’ranklln  St.,  Syracuse,  N.  Y’. 

r  »"n<Ko«oV,„,.„  T>o  VOTIVncmaW  •  ov.t  .  o. _ V _ 


-Clothes  Washers,  Bluff- 
.',  Ohio 

i  Power  Conduit  Bend- 
f  Bending  Machine  Co., 
^^0.  Mass. 

C.  D.,  826  Broadway. 

Gar,  7924  Rlopelle 
•  Conshohocken,  Pa. 


'  Co.,  Plqua,  Ohio 

15  N.  Jefferson  St., 

Co.,  R.,  65  Carle- 

Mass. 

C]'-' Oskaloosa,  Iowa 
225  S.  State  St.,  El- 

'  A.,  27  Damrell  St. 
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Thanks  to  the  Buyers  Reference  Number  of 
Electrical  World,  it's  a  simple  matter  to  locate 
a  given  product  when  only  the  trade  name  is 
known. 

The  trade  and  company  name  index  immediately 
locates  the  manufacturer.  Reference  to  the  clas> 
sified  directory  gives  further  details  with  more 
specific  data  on  the  product  .  .  .  and  in  many 
cases,  a  complete  catalog  of  this  manufacturer 
will  be  found  in  the  products  exhibit  section. 

Keep  this  book  handy  in  making  up  specifica¬ 
tions  and  planning  future  buying.  It  will  save 
time  and  simplify  your  work. 

ELECTRICAL  WORLD 

330  West  42nd  St.,  New  York,  N.  Y. 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


LAWTON,  OKLA.  — Has  engaged  W.  R. 
Holway,  New  Wright  Building,  Tulsa, 
Okla.,  consulting  engineer,  to  make  surveys 
and  estimates  of  cost  for  new  city-owned 
electric  power  plant. 

DOSWELL,  VA.  — Farmers’  Rural  Util¬ 
ities,  Inc.,  Bowling  Green,  Va.,  plans  trans¬ 
mission  and  distributing  lines  in  vicinity 
of  Doswell,  Hanover  County,  for  rural  elec¬ 
trification,  totaling  about  65  miles,  with 
service  facilities. 

KNOXVILLE,  TENN.— Director  of  Pur¬ 
chases,  Tennessee  Valley  Authority,  receives 
bids  until  May  13  for  standard  frequency 
control  equipment  and  accessories  for  Norris. 
Wheeler  and  Wilson  hydroelectric  power 
plants. 

NORTH  CANTON,  OHIO— Hoover  Com¬ 
pany  plans  installation  of  motors  and  con¬ 
trols,  conveyors,  etc.,  in  new  addition  to 
vacuum  cleaner  manufacturing  plant.  Cost 
about  $100,000. 

BELLEFONTAINE,  OHIO— Logan  County 
Co-operative  Power  &  Light  Association. 
E.  G.  Denmead,  president,  plans  transmis¬ 
sion  and  distributing  lines  for  rural  elec¬ 
trification  in  Logan  County,  including  serv¬ 
ice  facilities,  and  soon  takes  bids  for  equip¬ 
ment.  Cost  over  $200,000.  Financing  is 
being  arranged  through  Federal  aid. 

RICHLAND  CENTER,  WIS.— Plans  ex¬ 
tensions  in  municipal  electric  power  plant, 
including  installation  of  new  1,000-kw.  turbo¬ 
generator  unit  and  auxiliary  equipment. 

GRAND  RAPIDS,  MICH.— Grand  Rapids 
Varnish  Corporation,  Steele  Avenue,  plans 
installation  of  motors  and  controls,  con¬ 
veyors,  electric  hoists  and  other  equipment 
in  new  additions  to  plant.  Cost  over 
$600,000.  Harry  L.  Mead,  Grand  Rapids,  is 
architect. 

PORTLAND,  ORE. — United  States  Engi¬ 
neer  Office,  Pittock  Block,  receives  bids 
until  May  13  for  54  street-lighting  stand¬ 
ards  (Circular  348). 

AITKIN,  MINN.  — Aitkin  County  Rural 
Co-operative  Company,  recently  organized, 
is  arranging  financing  for  new  transmission 
and  distributing  lines  for  rural  electrifica¬ 
tion  in  different  parts  of  Aitkin  County, 
totaling  about  90  miles,  with  power  substa¬ 
tion  and  service  facilities.  Cost  $100,000. 
Bonds  authorized.  George  Boyer  and  A.  W. 
Hoffman  are  in  charge. 

ALBANY,  GA.  —  Cudahy  Packing  Com¬ 
pany,  221  North  La  Salle  Street,  Chicago, 
Ill.,  plans  installation  of  motors  and  con¬ 
trols,  conveyors,  electric  hoists,  transform¬ 
ers  and  accessories,  and  other  equipment  in 
new  multi-unit  meat  processing  and  packing 
plant  at  East  Albany,  where  large  tract  of 
land  has  been  secured.  A  power  house  will 
be  built.  Cost  close  to  $400,000. 

SALISBURY,  MD.  — Eastern  Shore  Pub¬ 
lic  Service  Company  is  arranging  fund  of 
about  $700,000  for  extensions  and  improve¬ 
ments  during  1936,  including  power  plants 
and  equipment  installations,  transmission 
and  distributing  lines  for  rural  electrifica¬ 
tion  and  other  expansion,  power  substations 
and  miscellaneous  work. 

NITRO,  W.  VA. — Viscose  Company,  200 
Madison  Avenue,  New  York,  N.  Y.,  plans 
installation  of  motors  and  controls,  regu¬ 
lators,  conveyors,  etc.,  in  new  acetate  rayon 
yam  mill  at  Nitro.  Cost  close  to  $250,000. 

HILLSBORO,  OHIO— Inter-County  Rural 
Electrification  Co-operative  Association, 
Hillsboro,  J.  E.  Garretson,  manager,  plans 
transmission  and  distributing  lines  for  rural 
electrification  at  Hillsboro,  Wilmington  and 
vicinity,  totaling  over  100  miles.  A  new 
power  plant  is  under  consideration.  I  ntire 


An  old-time  fire  In 
New  York  meant  a 
strenuous  time  lor 
the  flre-flsbters.  Other 
interesting  illustra¬ 
tions,  taken  from  old 
prints,  will  appear  in 
advertisinr  of  LUX 
Fire  Protection  in 
future  issues  of  this 
publication. 


Protection  for  scneratorr.  trsnii- 
formcrs.  oil  iwltchea.  etc.,  ii 
fumlihed  b;  thii  typical  LUX 


0  Consider  the  advantages  of  Lux  automatic  fire  system  as  described 
by  a  large  utility. 

A  southern  substation  burned  to  the  ground — Town  without  power 
for  three  days.  Rebuilt  and  Lux  equipped — Struck  by  lighming — 
while  unattended,  causing  fire  in  instriunent  transformer  and  oil 
switch,  yet  report  shows  that  not  a  light  went  out  and  repair  bill 
negligible. 

Let  Lux  engineers  survey  your  power  plants  and  submit  concrete 
recommendations. 

Walter  Kidde  &  Company,  Bloomfield,  n.  J. 
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project  is  reported  to  cost  close  to  $200,000. 
Financing  will  be  arranged  through  Federal 
aid. 

BROOKLYN,  N.  Y. — Signal  Corps  Pro¬ 
curement  District,  Army  Base,  Fifty-eighth 
Strei  I  and  First  Avenue,  receives  bids  until 
May  25  for  64,600  feet  paper-insulated  tele¬ 
phone  cable  and  32  reels  (Circular  205)  ; 
also,  until  May  29  for  quantity  of  portable 
field  telephones  in  lots  of  700  to  1,599  (Cir¬ 
cular  195). 

RED  OAK,  IOWA — lowa-Nebraska  Light 
Si  Power  Company,  Lincoln,  Neb.,  has  ap¬ 
proved  plans  for  new  addition  to  steam- 
electric  generating  plant  at  Red  Oak.  Cost 
about  $250,000  with  equipment. 

CLIMAX,  COLO. — Climax  Molybdenum 
Company,  500  Fifth  Avenue,  New  York, 
N.  Y.,  plans  installation  of  motors  and  con¬ 
trols,  conveyors,  electric  hoists,  loaders  and 
other  equipment  for  expansion  and  improve¬ 
ments  in  mining  plant  at  Climax.  Extensions 
will  be  made  in  power  house,  with  installa¬ 
tion  of  additional  equipment.  Entire  project 
will  cost  about  $350,000.  C.  M.  Musick, 
Republic  Building,  Denver,  Colo.,  is  archi¬ 
tect. 

THAYER,  MO. — Receives  bids  until  May 
14  for  new  city-owned  electric  power  plant 
and  equipment.  Fund  of  $72,000  has  been 
arranged.  W.  A.  Fuller  Company,  2916 
Shenandoah  Avenue,  St.  Louis,  Mo.,  is  con¬ 
sulting  engineer. 

BEATRICE,  NEB. — Southeastern  Nebras¬ 
ka  Public  Power  District,  Beatrice,  L.  C. 
Black,  engineer,  in  charge,  has  plans  near¬ 
ing  completion  for  transmission  and  dis¬ 
tributing  lines  in  six  townships  in  Northern 
part  of  Gage  County  for  rural  electrification, 
and  will  soon  take  bids  for  equipment,  in¬ 
cluding  service  facilities.  Entire  project 
will  total  over  400  miles.  Cost  close  to 
$450,000.  Financing  has  been  arranged 
through  Federal  aid. 

NEWARK,  N.  J. — Board  of  Education,  31 
Green  Street,  receives  bids  until  May  13 
for  generators,  motors,  transformers,  rheo¬ 
stats.  electrical  instruments  and  other  elec¬ 
trical  supplies;  also  for  electric  time  clocks, 
parts,  etc.  Alfred  H.  Krick  is  secretary. 
MARSHALL,  MO. — State  Building  Com- 
t  mission.  Capitol  Building,  Jefferson  City, 
Mo.,  Edgar  M.  Eagan,  executive  secretary, 
receives  bids  until  May  12  for  extensions 
and  improvements  in  power  plant  at  institu¬ 
tion  at  Marshall,  including  one  375  kva. 
and  250  kva.,  engine-generator  units  and 
auxiliary  equipment.  Fund  of  $229,000  has 
been  authorized  for  entire  project.  J.  H. 
Porter  &  Company  and  George  E.  Wells, 
Inc.,  both  Security  Building,  St,  Louis,  Mo., 
are  consulting  engineers;  Charles  A.  Has- 
tins.  Finance  Building,  Kansas  City,  Mo., 
is  supervising  engineer. 

MONTREAL,  QUE.— Consolidated  Mining 
&  Smelting  Company  of  Canada,  Ltd.,  Mon- 
treal,  plans  installation  of  heavy-duty 
motors  and  controls,  conveyors,  electric 
hoists,  loaders  and  other  equipment  in  new 
milling  plant  at  gold-mining  properties. 
Cost  close  to  $250,(X)0. 

WASHINGTON,  D.  C.— Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Wash- 
ington,  receives  bids  until  May  19  for  quan- 
'■•y  of  knife-type  enclosed  switches  and 
spare  parts  for  Eastern  and  Western  Navy 
‘Wds  (Schedule  7822). 

Minot,  N.  D. — Northern  States  Power 
company,  Minneapolis,  Minn.,  has  approved 
plans  for  extensions  and  improvements  in 
"^-electric  power  plant  at  Minot,  and 
*ill  proceed  with  project  at  once.  Addi- 
•wnal  equipment  will  be  installed.  Cost 
lose  to  .$100,000. 

Washington,  d.  c.— United  States 

“imeer  OflBce,  Navy  Building,  receives 
Jljs  until  May  12  for  two  100-kva.  dis- 
■  ^hution  transformers  with  accessories. 


Lower  Cleaning  Costs  on  GlobeS/ 
Reflectors  and  Insulators 


The  Original  Glass  Cleaner 


Every  pound  of  Skybryte  2-x  Crystals  makes  three  gallons  of  the  original 
chemical  glass  cleaner.  Skybryte  may  be  used  either  as  a  dipping  bath 
or  with  a  sponge.  The  most  stubborn  dirt  and  grime  are  completely  dis¬ 
solved  leaving  a  clean  sparkling  surface. 

The  use  of  2-x  Crystals  has  many  advantages  over  the  use  of  solutions 
bought  in  liquid  form,  (1)  The  cost  of  the  material  is  less  (2)  the 
freight  charges  are  lower  (3)  there  can  be  no  loss  or  damage  due  to 
leakage  and  (4)  the  solution  can  be  mixed  right  on  the  job. 

For  20  years  Skybryte  has  been  sold  on  a  guaranteed  money-back  basis 
and  for  20  years  has  been  the  leading  brand  of  chemical  glass  cleaner. 
Such  success  can  only  come  from  satisfied  customers. 

If  you  are  not  already  using  Skybryte  to  clean  your  globes,  reflectors  and 
insulators,  find  out  now  how  you  can  do  the  job  in  less  time  and  at  less 
cost  than  your  present  method.  If  you  are  not  completely  satisfied  with 
the  performance  of  Skybryte  the  test  will  cost  you  nothing.  We  will 
ship  your  initial  order  freight  prepaid  and  stand  or  fall  on  the  results. 


THE  SKYBRYTE  COMPANY 

CLEVELAND  OHIO 

Also  manufacturers  of  Rust- fox,  the  proven  material  for  painting  rusted  metal 
without  removing  the  rust. 
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II  UPlIU  GOODS  MWEIS 


Materials  and  Equipment  Sales 
Trend  Upwards  as  Production  of 
Durable  Goods  Speeds  Up 


First  Quarter  Figures  Impressive 


METAL  WORKING 


Heralding  the  upturn  in  the  capital  goods  industries,  practically 
all  business  barometers  show  substantial  gains.  Industry’s  12 
Major  Markets  are  rebuilding  and  expanding  on  a  broad  front. 
Recent  disastrous  floods  in  several  of  the  busiest  industrial  areas 
have  greatly  accentuated  the  demand  for  new  equipment, 
machinery  and  maintenance  supplies. 

These  pages  present  some  of  the  outstanding  facts  and  figures 
on  the  opportunities  ahead  in  five  of  Industry’s  12  Major  Mar¬ 
kets.  They  lead  to  the  inevitable  conclusion  that  1936  offers 
unprecedented  sales  opportunities  to  manufacturers  of  cost¬ 
cutting,  profit-producing  materials,  machines  and  services. 


65%  of  the  metal-working 
machinery  of  this  industry  is 
over  10  years  old.  In  other 
words  ....  obsolete!  And 
the  Industry  knows  it! 

This  startling  figure,  de¬ 
veloped  by  American  Ma¬ 
chinist’s  19r>5  Inventory, 
clearly  shows  how  five  depres¬ 
sion  years  have  dammed  up 
the  normal  flow  of  capital  into  new  and  im¬ 
proved  machinery. 

Since  the  remarkably  successful  Machine 
Tool  Show  last  fall,  many  equipment  manu¬ 
facturers  have  been  working  double  shifts, 
some  even  three  shifts.  Domestic  sales  of 
machine-tools  are  now  reported  to  be  running 
at  the  highest  levels  since  1929.  And  there  is 
every  reason  to  believe  that  the  replacement  of 
obsolete  machines  will  be  accelerated  in  the 
coming  months. 

In  the  first  place,  improvement  in  the  dur¬ 
able  goods  industries,  long  over-due,  is  getting 
under  way  at  a  gradually  increasing  rate.  This 
means  expansion  of  plants,  retooling,  and  the 
purchase  of  an  increasing  volume  of  accessories 
and  supplies.  Second,  Social  Security  legis¬ 
lation  gives  an  added  incentive  to  install  the 
most  efficient  cost-cutting  equipment  on  the 
market.  Next,  because  of  the  unsettled  con¬ 
ditions  in  international  affairs,  there  is  a  grow¬ 
ing  interest  in  National  Defense.  This  will 
probably  involve  increasing  orders  for  military, 
naval  and  aeronautical  equipment.  Finally^ 
practically  every  automobile  manufacturer  has 
designs  on  the  drafting  boards  for  a  rear-engine 
job,  a  coming  development  which  will  mean  ex¬ 
tensive  re-tooling  of  the  automotive  industry 
when  the  time  is  considered  ripe  to  release  this 
particular  innovation  to  the  consumer  market. 

The  metal-working  industry  as  a  whole  is 
keenly  alive  to  the  profit  possibilities  that  lie 
ahead  in  the  coming  years  of  business  recovery. 
This  industry  is  intensely  interested  in  modern- 
iung,  from  the  practical  self-interest  standpoint 
of  business  profits.  It  will  respond,  with  orders, 
to  sales  appeals  based  on  the  clean-cut  presenta¬ 
tion  of  the  benefits  to  be  gained  by  replacing 
obsolete  machines  with  modern  ones. 


K.  H.  CONDIT 
Editor 
Atnpriran 
M  at'liiiiist 


L.W.VV.  Morrow 
Editor 

Electrical  World 


ELECTRICAL  INDUSTRY 

All  branches  of  the  electrical 
industry  are  enjoying  in¬ 
creased  sales  this  year  and 
this  up-turn  is  expected  to 
continue.  Electrical  manu¬ 
facturers  expect  a  21  percent 
increase  over  1935,  equivalent 
to  a  turn-over  of  more  than 
$3fXX),00(),0a). 

The  popularity  of  electricity  and  electrical 
products  in  the  home  and  farm  is  causing  an 
unprecedented  increase  in  sales  of  wiring,  ap¬ 
pliances  and  distribution  equipment.  A  revival 
of  industrial  plant  expansion  and  modern¬ 
ization,  especially  in  the  steel,  metal-working 
and  chemical  industries  has  brought  large  orders 
for  heavy  electrical  equipment.  Utility  load 
growth  in  all  classes  of  service  is  causing  a  large 
increase  in  utility  buying  of  generating  ca¬ 
pacity  and  distribution  apparatus.  It  is  ex¬ 
pected  that  the  revival  of  building  activities 
will  bring  more  business  this  summer.  In 
addition,  government  power  projects  and  naval 
building  have  increased  business. 

Despite  the  enormous  use  of  electricity  and 
electrical  products  in  this  country  the  markets 
are  far  from  saturated.  Nearly  6,000,000  radio 
sets  and  2,000,000  electric  refrigerators  will  be 
sold  in  1936  despite  many  previous  years  of 
selling.  Electric  ranges  are  now  gaining  in 
favor  and  a  large  increase  in  range  business 
is  expected  this  year. 

Utility  capital  expenditures  for  1936  are 
estimated  to  be  $371,000,000  as  against  $237, 
000,000  in  1935.  They  will  order  new  station 
capacity  of  about  1,000,000  kw.  in  steam  turbo¬ 
generators  to  serve  the  large  load  increases  they 
are  now  experiencing  and  will  make  many  addi¬ 
tions  and  extensions  to  existing  facilities. 

The  electrical  market  is  enormous  with  21, 
200,000  homes,  3,770,000  commercial  establish¬ 
ments,  and  364,000  wholesale  and  industrial 
users.  With  such  a  favorable  public  and  eco¬ 
nomic  acceptance  of  electrical  products  and 
services  and  such  large  markets,  the  electrical 
industry  is  optimistic  about  its  future.  This 


opinion  is  reflected  in  investment  and  financial 
circles  to  give  the  industry  a  favorable  credit 
position.  With  favorable  and  stable  price 
levels  the  industry  looks  to  a  year  of  profitable 
business  with  a  large  increase  in  volume. 

PROCESS  INDUSTRIES 


New  products  and  processes 
1  are  emerging  in  a  veritable 

^  sMS  flood  from  the  research  lab- 
A  oratories  of  the  process  in- 

dustries.  Significantly,  more 
of  these  are  going  into  large- 

_ scale  production  than  at  any 

S.D.  Kirkpatrick  ^  ,  ..  ,, 

Editor  time  since  19.50,  despite  the 

“Chem.  &  Met.”  fact  that  this  group  of  manu¬ 
facturing  industries  showed  a  remarkable 
record  of  activity  all  during  the  depression. 

This  transition  of  processes  from  laboratory 
to  plant  is  calling  for  heavy  expenditures  for 
capital  goods.  Construction  of  new  chemied 
plants  will  run  at  least  35%  ahead  of  last  yeaO 
figure  of  over  $75  millions,  according  to  a  recett 
analysis  of  projects.  New  plants  obviously  call 
for  tremendous  capital  investments. 

Cheaper  raw  material  sources  are  opening 
up  va£t  markets  for  new  plastics,  synthetic 
resins,  refrigerants  for  air  conditioning,  volatile 
solvents,  insecticides  and  fungicides — many  of 
which  were  formerly  derived  from  vegetable  I 
or  other  natural  sources.  Ethyl  alcohol,  ace 
tone  and  acetic  anhy'dride — all  standard  chem¬ 
icals  of  commerce — are  being  produced  from 
petroleum  gases  which  were  formerly  waste! 
or  used  only  for  fuel.  The  technology  of 
and  varnish,  turned  upside  down  10  years  a^ 
by  the  advent  of  quick-drying  lacquers,  i* 
again  experiencing  vital  changes  as  the  result 
of  new  synthetic  resins,  pigments  and  emul¬ 
sions  that  improve  quality  and  reduce  costs- 
The  gospel  of  the  research  laborator>“tf®it 
gcxjds  at  lower  prices — is  being  practiced  is 
well  as  preached  in  the  process  industnes- 
Inherent  flexibility  in  technology,  diversity 
products  and  markets,  and  ageressive,  t^ 
sourceful  management  have  combined  togi'^ 

this  group  of  manufacturing  industries  an  en'T 
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he  Industrial  Sales  Front 


L  V.  Burton 
Editor 

Food  Industries 


le  record  of  past  performance  and  a  sound 
pis  for  future  growth  and  development. 

FOOD  INDUSTRIES 

A  food  plant  is  nothing  but 
the  enlarged  shadow  of  the 
old  homestead  kitchen.  In¬ 
stead  of  feeding  a  family  of 
ten  it  feeds  a  family  of  tens 
of  thousands.  If  one  will  just 
remember  this  rather  homely 
fact  it  will  be  difficult  to  en¬ 
vision  anything  but  a  rosy 
itiire  for  the  food  industries.  The  tendency  is 
[  tater  than  ever  to  help  the  lady  of  the  house 
pend  fewer  and  easier  hours  in  her  kitchen. 
With  commodity  prices  rising — food  manu- 
s  Turers  cannot  look  forward  to  any  great  re- 
iii  from  high  manufacturing  costs  except 
J  '  niL’li  the  use  of  cost-reducing  machinery  and 
i;.ipmeiit.  Self-preservation  demands  that 
filing  prices  be  kept  as  low  as  pxjssible  to  avoid 
lifts  of  consumer  demand.  Inside  food  plants 
!e  adoption  of  air  conditioning,  electric  re- 
ri.eration  and  improved  ventilation  systems  is 
taudng  radical  changes  in  manufacturing  oper- 
iti  ns.  Manufacturers  who  can  show  how  their 
Vypment  wilt  reduce  the  costs  of  handling, 
processing  or  packaging  food  products 
r  be  assured  of  a  responsive  market. 

Another  reason  for  anticipating  increased 
ying  is  this:  When  the  consumer  tightened 
s  belt,  the  food  industries  tightened  up  on  its 
j’ntenance  program.  But  it  is  impossible  to 
Irtrate  a  worn  out  plant  on  the  narrow  profit 
aa’ins  in  the  food  business,  so  the  first  sign 
reviving  consumer  income  has  resulted  in 
reased  maintenance  and  renewal  programs, 
e estimate  that  there  still  is  a  5-year  backlog 
replacement  program  in  the  food  industries. 
As  the  first  quarter  closed,  1936  purchases 
new  equipment,  in  the  food  industries,  were 
"■Sled  at  $125  to  $150  millions,  a  20%  to 
'  increase  over  the  very  satisfactory  showing 
.V  by  these  industries  in  1935, 


TEXTILE  INDUSTRY 

Purchases  of  machinery  and 
equipment  by  textile  manu¬ 
facturers  in  1935  were  approxi¬ 
mately  $80,000,000  and  trend¬ 
ing  steadily  upward.  That 
this  sales  volume,  still  below 
1929,  will  continue  to  accele- 
Editor  IS  indicated  in  several 

Textile  World  w'ays.  For  instance,  sales 
during  the  last  half  of  1935  were  considerably 
ahead  of  the  first  half.  19.36  opened  strong  and 
demand  is  still  moving  upward. 

This  expanding  market  is  a  direct  result  of 
the  marked  technological  development  of  re¬ 


cent  years.  Particularly  in  the  past  five  years, 
improv'ements  in  equipment  have  come  so 
rapidly  as  to  make  obsolete  even  those  new 
plants  of  the  post-war  expansion  period. 
Practically  all  equipment  purchases  have  been 
for  modernization  purposes. 

Textile  manufacturers  are  becoming  more  pro¬ 
fit  minded  and  are  keenly  aware  that  continued 
profits  must  come  from  modernization  of  equip¬ 
ment.  Food  and  clothes  are  basic  to  life — both 
respond  sensitively  to  increased  purchasing 
power  in  the  hands  of  consumers.  From  every 
viewpoint,  the  textile  industry  represents  a 
fertile  field  that  will  continue  to  improve  for 
the  manufacturer  of  equipment  and  supplies 
that  will  cut  costs  and  increase  profits. 


Advertising  —  the  mass  production  sales  tool  —  can  help  you  win  a 
greater  share  of  the  orders  now  being  placed  in  Industry’s  12  Major 
Markets.  With  advertising  you  can  accomplish  many  of  the  necessary 
steps  to  increased  sales,  faster  and  more  economically.  Advertising  — 
in  the  right  media  —  calls  on  all  the  worth-while  buyers  in  each  field, 
calls  regularly  and  at  the  lowest  cost  per  call. 

A  McGraw-Hill  representative  will  be  glad  to  bring  you  a  copy  of 
our  book  “The  Mass  Production  of  Sales’’  and  give  you  specific  in¬ 
formation  on  the  sales  opportunities  in  the  fields  you  sell.  He  can 
also  furnish  you  with  information  and  data  from  the  McGraw-Hill 
survey  of  the  industrial  losses  in  the  recent  floods,  and  the  unexpected 
sales  opportunity  created  thereby. 

Reprints  of  this  advertisement  are  available  and  will  be  mailed  on  request.  Perhaps  your 
salesmen  can  use  them  to  help  sell  more  equipment  to  business  and  industrial  companies. 


IE  TIME  IS  RIGHT...  THE  NEED  IS  EVIDENT  ...  THE  MONEY  IS  AVAILADLE  .  .  . 

/ 

I 

Mcgraw-hill  publications 


McGRAW-HILL  publishing  company,  INC.,  330  WEST  42nd  STREET,  NEW  YORK,  N.  Y. 


|®fdcan  Machinist 
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siness  Week 
al  Age 


Chemical  and  Metallurgical 
Engineering 
Construction  Methods 
Electrical  Contracting 
Electrical  Merchandising 
Electrical  West 


Electrical  Wholesaling 
Electrical  World 
Electronics 

Engineering  and  Mining  Journal 
Engineering  News-Record 


Faaory  Management  and 
Maintenance 
Food  Industries 
Metal  and  Mineral  Markets 
Mill  Supplies 


Power 

Product  Engineering 
Radio  Retailing 
Textile  World 
Transit  Journal 
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Th  esc  Products 


HINGED-NUT 

CONNECTORS 


Made  of  high  strength  bronze, 
with  uniformly  machined 
threads  and  fine  workman¬ 
ship,  giving  maximum  effi- 


EJLEtTRI 


GOFFING 

ADVANCED  DESIGN 

HOISTS 

for  piilIinK  Kuy  wires,  chanring  insalators, 
tightening  high  tension  lines,  changing 
dead  end  clamps  and  many  other  uses, 

('offing  Hoists  satisfy  the  nser  by  their 
quick  response  to  every  demand,  their 
great  power  and  safety,  their  remarkable 
economy  and  their  extremely  long  life. 

Built  In  %  to  G  ton  capacities — weighing 
from  14  to  16  pounds. 

GOFFING  HOIST  GO., 

DANVILLE,  ILLINOIS 


Simplexjacks 

I  have  proved  through 

1  o^yearsqfSetvice 

h  that  their  design,  materials 
’  and  construction  justify 

Unconditionally^ . 
Guar  an  teed 


Thomas 

Insulators 

I  p;f — 

(  Offering  five  “New 

|.:yi  (  '1*1  Style”  Thomas 

I  Quality  Pin  Types. 

\ . V  Descriptive  folder 


ctuiog  No.  288  sent  on  request. 

THE  R.  THOMAS  &  SONS  CO. 

USBON.  OHIO 


POLE  LINE  CONSTRUCTION  TOOLS 
LADDERS 


Peavies 
Cant  Hooks 
Lug  Hooks 
Pole  bupporu 
Tree  Trimmers  and 
Saws 

Tamping  Bars 
Digging  Bars 


Shovels  and  Spoons 

Pike  Poles 

Extra  Handles 

Reels 

Diggers 

Barricades 

Warning  Signs 


Sold  and  Stocked  by 
GRAYBAR  ELECTRIC  CO. 

Manufactmed  By 

LEACH  COMPANY,  Oshkosh,  Wis. 


WHITALL  TATUM 
GLASS  INSULATORS 

WHITALL  TATUM  COMPANY 

Glass  Manufacturers  Since  1836 

225  Varick  St.,  New  York 


Dependable 
Source  of 
Supply  for 
CEDAR  POLES 

WESTERN  RED 
NORTHERN  WHITE 


NATIONAL 

POLE  &  TREATING  CO. 

Minneapolis,  Minn. 
YAROSAHOTREATIMG  PLAHTS 
Everett,  Wasli. 
Spokane,  Waali. 
Sandpoint,  Idaho 
Minnesota  Transfer, 
Minn. 


Hundrmdt 

o/ 

Thoutandt 


Ready  to 


Treated  or 
untreated, 
roofed. 


PERMExI 


<I36I> 


S  A  L  I  S  B  U  R  Y'S 

LINEMENS 
RUBBER  PROTECTIVE 
EQUIPMENT 

Has  merited  the  confidence 
of  linemen  everywhere. 

It  is  dependable  and  is 
easy  to  use 

W.  H.  SALISBURY  &  CO.  Inc. 

ESTABLISHED  1855 

401-421  N.  MORGAN  ST.,  CHICAGO 


HEMINGRAY  GLASS 
INSULATORS 


specify  GLASS  for 
low  cost  primary 
and  secondary  ins» 
lation  service.  This 
improved,  tougher 
Hemingray  Glass^- 
as  advertised  in 
ElectricalWorld—i» 
unaffected  by  sud¬ 
den  temperature 
change  and  does  not 
age  or  deteriorate. 
Hemingray  Insula¬ 
tors  are  stocked  and 
sold  by  Graybar 
Electric  Company. 
Write  for  bulletin. 


OWENS-ILLINOIS  GLASS 
COMPANY,  HEMINGRAY 
DIVISION.  MUNCIE,  IND. 


All  Products  on  Th  is  Paqe  Are: 


Evei  y  Liiiii^ 
Elect  ricdl 


Omces  in 
79  Cities 
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r  o  m 


G 


T  ay  bar 


IM  E  R  C  O  I  D 

S[NWim| 

LOW  VOLTAGE  THERMOSTAT 

EXTREMELY  | 
SENSITIVE 

Ian  OBJECT  OF  beauty  and  mechanical  perfection! 


Operates  on  a  temperature  variation  of  H  degree 
above  or  below  the  point  set  (total  differential  1°). 
Equipped  with  a  mercury  enclosed  contact  switch 
which  is  actuated  by  means  of  a  permanent  mag¬ 
net.  Not  affected  by  dust,  dirt  or  corrosive  gases. 
Used  wherever  accurate  and  dependable  room 
temperature  control  are  required. 

Writt  for  Bulletin  No.  100 

THE  MERCOID  CORPORATION 

Soft  Manufsctyrtrt  of  Tho  Mortold  Switek 
4S09  Belniont  Avenve  f  Qilcaflo,  llllnels 


A  BETTER  J 
Relay  for/ 

Eyrerij  j 

Need  j 


PtlNCOI 

RELAYS 


STRUTHERS  DUNN  Inc 

141  N"  JllNIPfR.  ST.,  PFHMA 


(prapo 


- STEEL  STRAND - 

GUY  AND  MESSENGER 

Telephone  and  Telegraph  Wire 

Crapo  Galvanized  Steel  Strand  is  quickly,  easily  and 
economically  served.  Its  pur*  sine  coating  is  so  ad- 
hereni  and  so  ductile  that  it  withstands  vigorous 
bending  and  twisting  without  cracking 
or  peeling.  This  insures  corrosion 
resisting  joints,  longer 
years  of  service,  lower 
maintenance  costs. 


Crapo  Galvanized  Steel 
Strand  and  Telephone 
and  Telegraph  Wire  are 
available  in  all  standard 
grades  and  sizes. 

INDIANA 

STEEL  WIRE  CO. 

MUNCIE,  IND. 


STRONGLY  COMMENDED  for  SERVICE 

m  NATIONAL  DOUBLE  TUBE  SLEEVES  X 

Sj  Speed  and  ease  in  making  line  joints — tightness  of  joints — uni-  lU 
///  formity  of  all  splices — exactness  of  size  of  sleeves — saving  of  /  f 
/#/  time  and  energy  of  men  working,  under  normal  or  adverse  con-  a\* 
hj  ditions — are  all  reasons  why  National  Sleeves  are  the  best  /y 
/  /  method  of  doing  your  splicing  jobs.  (ij 

hi  Ask  your  Graybar  man  for  detailed  information.  fy 

A"  Manufactured  by  ly 

jiU  (fX^THE  NATIONAL  TELEPHONE  SUPPLY  CO.  S 

^  ^ ^  Cleveland,  Ohio  ^ 


ELECTRICAL 

INSULATION 

EMPIRE  Vunlihed  Cloth,  Taper,  Sllka 
and  Papers;  Tublni. 

MICANITE  Plates,  Seementa,  Rlnp,  Tapea, 
Tubes,  Wuhera,  Cloths. 

LAMICOID  'Laminated  BakeUte  rabrleated 
Parts,  Sheets,  Bods  and  Tubes. 

Ml  CO  Untreated  Papers,  Unen  and 

SUk  Tapea,  Variable  Fibre,  etc. 

MICA  INSULATOR  CO. 

200  Varick  St.  New  Yark;  and  Priatipal  Cltlm 


trustworthy! 

^  Swinging  back,  trusting  life  and  limb  I  I  1^.1 

to  a  strap  of  leather,  a  gaff  of  steel —  I  I 

it's  good  to  know  that  your  equipment  *  ^  ^ 

won’t  foil — it’s  good  to  realize  thot  it  carries  the  Klein  trode-mork.  Where 
competitive  conditions  hove  tempted  many  manufacturers  to  shove  costs 
at  the  expense  of  quality,  the  House  of  Klein  has  gone  steadfastly  oheod, 
making  tools  and  equipment  in  that  some  careful,  trustworthy  way  that 
has  characterized  all  Klein  products,  "since  1857." 

Foreign  Distributor:  International  Standard  Electric  Corp.,  New  York 


DISTRIBUTED 

THRU 


Mathias 


iKLEINi 

3200  Belmont  Anaae,  Ckicaie,  llllneli 


&.Sons 


All  Products  on  Th  is  Page  Are 


w/erything 
Electr  icdl 


Gtay 


15^ 


tiect* 


COM 


Offices  in 
79  Cities 
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PRODUCT  INDEX 


AIR  COMPRESSORS 

Allia-Chklmen  Mfg.  Co.,  Milwaukee,  WU. 

A IR-CONDITIONING  EQUIPMEN  T 

General  Eleetrio  Co.,  Sehenectad'r,  N.  T. 
Kelvinator  Corp.,  Detroit,  Mich. 

Westlnshonse  E.  &  M.  Co.,  E.  Plttsturrh,  Pa- 

ALLOYS.  COPPER 

Mallory  A  Co.,  P.  B.,  Indianapolis,  Ind. 

AMMETER.  CLIP-ON 

Columbia  Elec.  Mfg.  Co.,  Cleveland.  Ohio 
PerrantI  Electric,  Inc.,  New  York,  N.  Y. 

ANALYSES,  REVENUE 

Recording  A  Statistical  Corp.,  New  York,  N.  Y. 

ANCHORS,  OUY 

Chance  Company,  Centralla,  Mo. 

Everstlck  Anchor  Co.,  Falrflrid,  Iowa. 
Hubbard  A  Co.,  Pittsburgh,  Pa. 

Kearney  Corp.,  dames  R.,  St.  Louis,  Mo. 
Line  Material  Co.,  South  Milwaukee,  Wls. 


Protect 


yourself 


in  the  business  relations  of  engineering 
practice 

with  this  practical  manual  of  legal  and 
ethical  pointers 

This  book  discusses  clearly  and  concisely  impor¬ 
tant  legal  and  ethical  principles  which  are  vitally 
necessary  to  the  engineer's  security  and  success 
in  his  business  relations  with  other  engineers, 
his  superiors,  employees  and  colleagrues,  and  with 
the  public  at  large. 


Jtist  Published 

Legal  and  Ethical 
Phases  of  Engineering 

By  C.  Francis  Harding,  Head  of  the  School  of  Klec- 
trlcal  Engineering,  and  Donald  T.  Canfield,  Associate 
Professor  of  Electrical  Engineering,  Purdue  University. 
432  Ml«.  6x9,  $4.00. 


annunciators 

Cory  Corp.,  Chas.,  Brooklyn,  N.  Y. 

APPLIANCES.  HEATING 

General  Electrie  Co.,  Schenectady,  N.  Y. 
Graybar  Electrie  Co.,  New  York,  N.  Y. 

BATTERIES.  STORAGE.  ALL  APPLICATIONS 
Electrie  borage  Battery  Co.,  Phlla.,  Pa. 
Philadelphia  Storage  Battery  Co.,  Phlla.,  Pa. 

BATTERIES.  STORAGE,  AUTOMOTIVE 
Firestone  Tire  A  Rubber  Co.,  Akron,  Ohio 
Philadelphia  Stontge  Battery  Co.,  Phlla.,  Pa. 

BLOCKS.  LINEMEN’S  CABLE  STRINGING 
Western  Block  Co.,  Lockport,  N.  Y. 

BOILERS,  STEAM 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York.  N.  Y. 

BRACKETS  A  WIREHOLDERS.  INSULATED 
Hubbard  A  Co.,  Pittsburgh,  Pa. 

Line  Material  Co.,  South  Milwaukee,  WIs. 
Utilities  Service  Co.,  Allentown,  Pa. 

BRASS  AND  BRONZE 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

BRUSHES.  CARBON 

National  Carbon  Co.,  Cleveland,  Ohio 

BURNERS.  OIL.  GAS.  PULVERIZED  FUEL 
Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 


n''HIS  plain,  understandable  book  covers  com- 
prehenslvelv  many  factors  of  law,  commerce, 
and  ethics  with  which  the  engineer  will  come  in 
contact  in  the  course  of  his  practice.  Even  the 
engineer  of  considerable  experience  will  find 
many  occasions  to  refer  to  this  book,  lor  guid¬ 
ance  and  orientation,  both  in  matters  of  routine 
practice  and  in  the  lace  of  special  problems  that 
may  arise. 


BURNDY 

r  ENGINEERING  COMPANYy  Inc. 
[  305  E.  45^  ST.  NEW  YORK 


Essential  legal  and  business  back¬ 
ground  for  the  engineer  in  handy 
form 

Are  you  ever  concerned  with  the  legal  implica¬ 
tions  of  contracts,  sales,  negotiable  instru¬ 
ments,  etc.? 

What  are  the  engineer’s  rights  and  responsibili¬ 
ties  as  an  agent,  or  in  relation  to  client  or 
employer? 

Do  you  know  how  to  draw  up  correct  and  bind¬ 
ing  bids,  estimates,  and  specifications? 

Do  yon  ever  appear  in  court  as  an  expert  witness? 
What  should  the  engineer  know  about  patents 
and  copyrights? 

How  is  the  engineer  involved  In  matters  of  In¬ 
surance.  industrial  hazards,  and  employment 
compensation? 

Where  does  ethics  enter  into  the  engineer’s  rela¬ 
tions  with  the  public? 

These  questions  only  suggest  the  scope  of  the 
book.  Many  more  intimate  details  of  practice 
are  covered  under  each  of  these  broad  fields. 
The  book  includes  both  the  basic  discussion  of 
law  and  the  courts  necessary  as  background  and 
also  many  points  of  more  direct  application  to 
the  engineer’s  activities. 


THE  BEST  CONTACT 
FOR  THE  PURPOSE . . 


BUS  BAR  SUPPOR'TS 

Bumdy  Engineering  Co.,  New  York,  N.  Y, 
General  Edectric  Co.,  Schenectady,  N.  Y. 
Schweitzer  A  Conrad,  Inc.,  Chicago,  Ill. 


BUS  BARS  &  ’TUBES 

American  Brass  Co.,  Waterbnry,  Conn, 


CABLE.  ALUMINUM 

Aluminum  Co.  of  America,  Pittsburgh,  Pa. 
General  Cable  Corp.,  New  York,  N.  Y. 

CABLE.  NETWORK 

Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
American  Steel  A  Wire  Co..  Chicago,  HI. 
Creaemt  Ins.  Wire  A  Cable  Co.,  ’Trenton,  N.  J. 
Rockbestos  Products  Corp.,  New  Haven,  Conn. 

CABLE,  PAPER  INSUrJUTED 

American  Steri  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenecta^.  N,  Y. 
Kenneeott  Wire  A  Cable  Co.,  PhllUpsAtle,  R.  I. 
Gkonito-Callender  Gable  Co.,  Passaic,  N.  J. 
Roebiing’s  Sons  Co.,  J.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 

CABLE.  PARKWAY 

American  HteH  A  Wire  Co.,  Chicago,  Ill. 
.4naconda  Wire  A  Cable  Co..  New  York,  N.  Y. 
Crescent  Ins.  Wire  A  Cable  Co..  Trenton,  N.  t. 
General  Cable  Corp.,  New  York,  N.  Y. 

Kerlte  Ins.  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Okonite  Co.,  Passaic.  N.  d. 

Roebling’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co..  Boston,  Maas. 

CABLE  SERVICE  ENTRANCE 

Crescent  1ns.  Wire  A  Cable  Co.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 

CABLE.  STEEL  STRAND 

American  Steel  A  Wire  Co.,  Chicago,  III. 
Indiana  Steel  A  Wire  Co.,  Muncie,  Ind. 
Roebling’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 

CABLE.  SUBMARINE 

American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y. 
tieneral  Electrie  Co.,  Schenectady,  N.  Y. 
Kerite  Ins.  Wire  A  Cable  Co.,  New  York.  N.  Y. 
okonite  Co.,  Passaic,  N.  d. 

Roebling’s  Sons  Co.,  d.  A.,  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 


Organized  to  save  you  cotttly  legal  and 
husinezz  error* 

A  book  to  help  .vou  first  be  right,  then  go  ahead. 
Illustrative  examples  demonstrate  every  legal 
point  and  suggest  scores  of  opportunities  for 
consulting  this  book. 

Appendix  of  171  pagre  gives  valuable  reference 
selection  of  specimen  forms,  specifications,  legis¬ 
lative  Acts,  etc. 


Wherever  a  circuit  must  be  made 
or  broken,  Mallory  offers  the 
best  contact  for  the  job. 

Mallory  Contacts  have  earned 
their  outstanding  reputation 
through  years  of  dependable  per¬ 
formance.  Mallory  contacts  and 
contact  materials  are  made  for 
every  need  —  with  highly  special¬ 
ized  products  that  meet  the  most 
exacting  requirements. 

Submit  your  controller  and  cir¬ 
cuit  breaker  plans  to  Mallory 
engineers  for  recommendation 
of  the  material  best  suited  for 
your  needs.  There  is  no  obliga¬ 
tion  incurred. 


10  days’  examination — Send  this  coupon, 


:  McGRAW-HILL  ON-APPROVAL  COUPON  ; 

t  McGraw-Hill  Book  Company  Inc.  I 

;  .1.10  W.  43nd  St.,  New  York,  N.  Y.  I 

;  Send  me  IlirdtnR  and  Canfield's  I,egal  and  Bthii-al  ; 
:  Phases  of  Engineering,  tor  10  days’  examination  on  | 
:  approval.  In  10  days  I  will  send  $4.00,  plus  few  : 
:  rents  postage,  or  return  book  postpaid.  (Postage  : 
S  paid  on  orders  acrompanled  by  remittance.)  I 


Address 


P.  R.  MALLORY  &  CO.,  Inc 

INDIANAPOLIS  INDiANI 

Cable  Address  — Pelmallo 


City  and  State 


Position 


Compan.T  . \V-5-9-38 

(Books  sent  on  approval  In  U.  S.  and  Canada  only.) 
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